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1. General Description 
1.1 Overview 

The KB926D is an embedded controller with LPC interface to connect with host. The 
embedded controller contains industrial standard 8051 microprocessor and provides function of 
18042 keyboard controller basically. The KB926D is designed with Shared-ROM architecture with 
SPI flash. The EC firmware and system BIOS will exist in one SPI flash. The embedded controller 
also features rich interfaces for applications, such as PS/2 interface, Keyboard Matrix, PWM, A/D 
converter, D/A converter, Fan controller, SMBus controller, GPIO controllers and extension interface 


for future applications. The chapter 1.2 highlights of all features in the KB926D. 
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1.2 Features 


LPC Low Pin Count Interface 


4 


+ 


ab 


SIRQ supporting IRQ1, IRQ12, SCI or SMI# interrupt and one programmable 
IRQ provided. 

I/O Address Decoding: 

= Legacy KBC I/O port 60h/64h 

= Programmable EC I/O port, 62h/66h(recommend) 

= |/O port 68h/6Ch (sideband) 

= 2 Programmable 4-byte Index-l/O ports to access internal EC registers. 
= 1 Programmable extended (debug) port I/O. 

Memory Decoding: 

= Firmware Hub decode 

= LPC memory decode 


Compatible with LPC specification v1.1 


X-bus Bus Interface (XBI) : Flash Interface 


a 
a 
| 
a 


d 
a 


SPI flash is supported, size up to 4MB. 

SPI frequency supports 33/45/66MHz. 

New SPI command (dual read) to enhance the performance. 

The 64KB code memory can be mapped into system memory by one 16KB and 
one 48KB programmable pages independently. 

Support SPI flash in-system-programming via IKB pins. 


Enhanced pre-fetch mechanism. 


8051 Microprocessor 


4 


fF fF F FF 


Compatible with industrial 8051 instructions with 3 cycles. 
8051 runs at 8/16/22 MHz, programmable. 

128 bytes internal RAM. 

24 extended interrupt sources. 

Two 16-bit timers. 

Full duplex UART integrated. 

Supports idle and stop mode. 


Enhanced embedded debug interface. 
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8042 Keyboard Controller 


+ 


eS’ 
il 
+ 


8 standard 8042 commands processed by hardware. 

Each hardware command can be optionally processed by firmware. 
Pointing device multiplex mode support. 

Fast GA20 and KB reset support. 


PS/2 Controller 


a 
4 


Support at most 3 external PS/2 devices. 


External PS/2 device operation in firmware mode. 


Internal Keyboard Matrix (IKB) 


4 


il 
4 
eS 


18x8 keyboard scan matrix. 
Support W2K Internet and multimedia keys. 
Support hotkey events defined. 


Ghost key cancellation mechanism provided. 


Embedded Controller (EC) 


a 


al 
+ 
cs 


ACPI Spec 2.0 compliant. 

5 standard EC command supported directly by hardware. 

Each hardware command can be processed by firmware optionally. 
Programmable EC I/O ports, 62h/66h by default. 


SMBus Host Controller 


a 


d 
+ 
+ 


SMBus Spec 2.0 compliant. 
SMBus with 2 interfaces. 
Byte mode support. 


Slave function support. 


Digital-to-Analog Converter (DAC) 


a 
d 


4 DAC channels with 8-bit resolution. 
All DAC pins can be alternatively configured as GPO (general purpose output) 


function. 


Copyright©2008, ENE Technology Inc. 2 


Cie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





Analog-to-Digital Converter (ADC) 
* 6ADC channels with 10-bit resolution. 
* All ADC pins can be alternatively configured as GPI (general purpose input) 


function. 


Pulse Width Modulator (PWM) 
4 |= 6©PWMchannels are provided. (8-bit *2, 14-bit *2 and FANPWM(12-bit) *2) 
% Clock source selectable:. 
= 1MHz/64KHz/4KH2/256Hz (for 8-bit PWM) 
= Peripheral clock or 1MHz (for 14-bit PWM) 
= Peripheral clock (for FANPWM) 
% Duty cycle programmable and cycle time up to 1 sec(for 8-bit PWM) 


WatchDog Timer (WDT) 
*  32./68KHz input clock. 
4  8-bit counter with 128ms unit for watchdog reset. 
*% Two watchdog reset mechanism. 
= Reset 8051 
= Reset whole chip, except GPIO. 


Real Time Clock 
*&  32./68KHZz input clock. 
* 24-bit timer support. 


General Purpose Timer (GPT) 
*% Two 16-bit and two 8-bit general purpose timer with 32.768KHz clock source. 


General Purpose Wakeup (GPWU) 


4“: Those I/O with GPI (general purpose input) configuration can generate 


interrupts or wakeup events, except those pins named in GPXIOAxx. 
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General Purpose Input/Output (GPIO) 
% All general purpose I/O can be programmed as input or output. 
* All output pins can be configured to be tri-state optionally. 
* All input pins are equipped with pull-up, high/low active and edge/level trigger 
selection. 


For the pins of DAC can be configured as GPO function only. 


= 


For the pins of ADC can be configured as GPI function only. 


A specific pair of GPIO pins with signal pass-through feature. 


FAN Controller 

* Two fan controllers with tachometer inputs. 
% Automatic fan control support. 

4 12-bit FANPWM support. 


Consumer IR (CIR) 

“+ Several protocols decoded/encoded by hardware. 
Interrupt for CIR application. 
Support wide/narrow band receiver. 


Transmit/Receive simultaneously. 


f& # € £ 


Remote power-on support. 


ENE Serial Bus Interface (ESB) 
* A proprietary and flexible interface for extension with ENE KBC. 
* _ Firmware accesses ESB devices via internal memory address directly. 


d Interrupt capability. 


ENE Debug Interface (EDI) 
4 Flexible debug interface with SPI pins. 


*  Keil-C development tool compatible 
SPI Device Interface (SDI) 


*  Asimple SPI master controller is embedded in the KBC. 
% Flexible design for SPI applications. 
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Power Management 
* Sleep mode: 8051 program counter (PC) stops and enters idle mode. 
% Deep sleep mode: All clocks stop except external 32.768KHz OSC. 8051 enters 


stop mode. 
Package 


* 128-pin LQFP package, Lead Free (RoHS). 
*  128-ball LFBGA package, Lead Free (ROHS). 
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1.3 Comparison (KB926C vs. KB926D ) 


rs eS a ee 
Microprocess¢ }805t 80 
BU 


SPI ROM: 4MB SPI ROM: 4MB 
Enhanced fae mechanism. 


/supportt = =——(i‘; Sd] Support 


Six 10-bit ADC channels Six 10-bit ADC channels 
















| Four 8-bit DAC channels Four 8-bit DAC channels 
20 bit 20 bit 
6 sets 6 sets 





PWMO/1 — 8 bit PWMO/1 — 8 bit 
PWM2/3 — 14 bit PWM2/3 — 14 bit 
FANPWMO/1 — 12 bit FANPWMO/1 — 12 bit 
3 
| Programmable Bi-direction I/O Programmable Bi-direction 1/O 
GPIO pass through : 1 pair GPIO pass through :.1 pair 
Max GPIO: 100(926C) Max.GPIO: 100(926D) 
18x8 


ele 4 #@#=— ll ETDS QT —— 
SMBus 5 ; 


Hardware encode/decode Hardware encode/decode 
IRQ and I/O port support IRQ and I/O port support 
Carrier frequency calculation Carrier frequency calculation 
TX with carrier modulation TX with carrier modulation 
Learning mode support Learning mode support 


| TX/RX simultaneously 
|None Support 
14mmx14mm 
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1.4 Block Diagram 























































































































































































































































































































































































































































































































8051 
build-in with 
2 16-bit timers XBIXIO 
1 UART code 
24 extended interrupt channels Fetching 
Bus 
LPC/FWH Data 
MEM cycles Bus 
E 
Sia ENE Host BUS 
Index SPI I/F 
lO Cycles 
KBC 
lO Cycles 
GPIO GPT 2KB PWM 
x 89 x 4 SRAM x6 
EC EC Index mode can accessing 
hardware full register space by this path 
command 
KBC x9 FANx2 
hardware ADC DAC 
command 
ns x 6 x 4 
ENE 
2nd SDI 
BUS 
IKB 
18x8 
PMU 
hardware 
command CIR 
x 10 
SMB 
ESB 
Xx 3 control 
32.768 Khz 
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2. Pin Assignment and Description 
2.1 KB926D 128-pin LQFP Diagram Top View 

































































© wormaco PhP PYEGn ow = 9 
geese ees aga sass ee aides Sexes ahaa 
> OOGooOoOOOHhaHAaAaAaAAaHAXY XY HAAGHAQRA#I aA GGONdaaAaaAtTaAta Ee 
SSSSHSSESELSSSSSSBVSRSESLRERLKKFLPKTCLVSBSESB 
GPXIOA00 97 64 AD1 
GPXIOA01 98 63 ADO 
GPXIOA02 99 62 KSI7 
GPXIOA03 100 61 KSI6 
GPXIOA04 101 60 KSI5 
GPXIOA05 102 59 KSI4 
GPXIOA06 103 58 KSI3 
GPXIOA07_ | 104 57 KSI2 
GPXIOA08 105 56 KSI1 
GPXIOA09 106 55 KSIO 
GPXIOA10 107 54 KSO15 
GPXIOA11 108 53 KSO14 
GPXIODO0 109 52 KSO13 
GPXIOD01 110 51 KSO12 
vcc 111 50 KSO11 
GPXIOD02 112 49 KSO10 
GN 113 = 48 KSO9 
GPXIODO03 114 47 KSO8 
GPXIOD04 115 46 KSO7 
GPXIOD05 116 45 KSO6 
GPXIOD06 117 44 KSO5 
GPXIOD07 118 43 KSO4 
MISO 119 42 KSO3 
MOSI 120 41 KSO2 
GPIO57 121 40 KSO1 
XCLKI 122 39 KSOO 
XCLKO 123 38 CLKRUN# 
V18R 124 37 ECRST# 
vcc 125 36 GPIO1A 
SPICLK 126 35 GND 
GPIO59 127 34 GPIO19 
SPICS# 128 33 vcc 
C) 
-~-nynotrnonooe - ee reereeRgaanngeea aa eAaeBuS 
Oo * + Ot A = oaq™M“ KR OO ma OQ to = -= Ororok o 
See eee ea SESS SB GSE SS ETERS SS 
gue 6G P5sG6G6G605 = * GESZIZGESS 
“i 7 i i 
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2.2 KB926D 128 LFBGA Ball Map 


GPIOS5 GPIO54 GPIOS2 PSCLES SDAI1 SDAO SCLO DAI DA2 AGND 


B 


(#8) 

2) eB) 
Oo 
oO 
= 


GPIOS6 GPIOS3 GPIOSO PSDAT3 GPIO40 GPIO41 SCLI1 DA3 DAO AVCC AD2 ADO 


@ 
& 
@ 


GPXIOD00 KS KSI6 


GPXIOA0S5 GPXIOA03 PSDAT2 PSCLK1 ADS KSO17 KSIO KSI7 KSI3 KSI4 


@ 
oS 
® 
@ 
oS 
&; 
J 
S 


GPXIOA06 GPXIOA07 AD4 KSO16 KSO15 KSO14 KSI KSI2 


@ 
© 
e 
oS 
Sz 
@ 


GPXIOA10 GPXIOA09 KSO13 KSO12 KSOI1 KSO10 


@ 
@ 
@ 
© 
S 
S 


GND GPXIOD05 KSO6 KSO7 KSO9 KSO8 


qQ qQ 
ry ry a, 
5 : < 
1oS) — 


So 
tz 
© 
oS 
S 
CS 


G) 


PXIO 


= 
= 
ox 


GPXIOD07 Wa)S7 KSOS5 KSO4 KSO2 KSO3 


o 
© 
Ce 
o 
o 
@ 
o 
oS 
= 
= 


Gi 
Z 
oo 


MOSI 


<= 
@ 
) 


GPIO04 VCC VEC GND GND KSO1 KSOO 


a(&) 
rg 
'S 
© 
> 
Q 
a 
(8) 
Q 
ay 
© 
OD 


MISO LFRAME# LAD1I NC GPIO17 VGC ECRST# 


© 
SS 
S 


KBRST# GPIOIA GPIO08 


au) 


FANFB1 GPIO18 GND 


& 
& 
S 
S 
o 


G) ty 
S <a 
Gg ee 


oS 
© 


je 
> 
Z, 


PW 


= 
oO 


GA20 SERIRQ LAD2 PCIRST# GPIOOC VCC GPIO19 


Q 
‘S 
= 
ze 


GQ) ry 
TY 

> 

SZ 

(8) 

= 


SPICS# LAD3 LADO PCICLA SCI# GPIOOB 
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2.3 KB926D Pin Assignment Side A 


KB926D saa aiid IO CELL 
Pin 4 


| GA20 | | GAZ | GPIOOO HiZ | HIZ/HiZ_ | HiZ | BQCO4HIV | 


oa CoCo 
ne sero ere |r 
ee ferme nr [ro 
OO 
a 
afm me fi er cr 
OO 
a 

A 
i J8/J9/N13 

cae pe | me | corm 
Ts [ms | pores || (pny | Goos)| Azre= | 8CcrEH 
[ne | omoor [enon | acsos |e _[epoor [mere | Boonen 
Ts [ue | once [crows | uetamg [| cPooe | nzrnz | socom 
Te [re | amon | orcua | mem | crim | wzrnz | S0OoHHN 
Dav [ nr eros [onto [Tesseus] | crow | puvpu | eacwiowy 
[| ne | ePodm| enon [mice [| enon | navn | soon 
T= [ne | Bein fierene [sow [crue | ner | socom 
2 [wo Pao [encour | pun || croor | aziz | 50000 
2 

i 
a 
2 [mo | Favrawo | cro | raapwno |_| emer | navn | sooo 
27 [ nso | Favran | oriors | raapwnn |__| amore | navn | sooo 
Da [mn rawrso [crow | | raweeo | oPow | navn | sooo 
pm [ws | rawrer [crows |_| raver | cmos | navn | soon 
Ts [Ko | ono [ono | esmo |_| amore | nzvnz | sooo 
[= [we | onow [orow | | aro | navn | soon 
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2.4 KB926D Pin Assignment Side B 
KB926D | KB926D ECRST# lO CELL 
Pin No. BGA L/H 


Se 
J8/J9IN13 GND END 

ep te | oroin [eno] MmEDe | [omoin| naraZ | GcoIoH 
a [ne feces 
Te | me 00efarcae| near | Goa rn [ a 
Taf e [rs08 [eres | ves | hoes | ver [vocon 
Pe [ce | oe | ores [neon | erat] ere wore 
Tee rsor[ ener | —ve0r > Tareer | rz [waco 
Ta [ee] veo [erm | rae, ores | vz [waco 
Te [e200 arene | a x66) | orom [nara amen 
Tera | rom [ orcas] sow [| erica [war sane 
Pe [re ron | eo fp eon) erm |v wocon™ 
Ta [re | vom fone] vom | | eroao [nar sane 
[re | meron) esos | erono| ven [waco 
=| eng peo [oma | reo | [enone [nar anew 
Ts Peo [so [cna [enor nao | nen | runs | eocon 
a fses | referee | | ns [ ere ere | eon 
Ta [ en] rae [creas | | wane. on- [ene Pus | poco 
me [es sof ere [| nef orem | nr 
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2.5 KB926D Pin Assignment Side C 


KB926D ree ea IO CELL 
Pin <= 


| GPISA | | GPA | HiZ | HIZ/HiZ_ | HiZ | 1QTHT 


AGND AGND 
ee 
Pn [ wo | om | rose [om |_| arose | navn jpocToea | 
pe [ee | om | rose [ons [| crue | nine | octoes 
Ps [es | crow [ono |_| ORR | crow [onze | Baer 
De [er | enon [onon [armen [| cro | mare) Socom 
Os 
Te [orf ate forms [| ate [merece [ara 
[| sco [onou [sco [| orem) maze | Bac 
Oc a 
Pe [ee | scut | omcue [set [a crows | were | encom 
ps [as | soar | one | soa | | cPmer | merece | encom 
P| | nso | oni [rsa o |_| crow | nzrnz | socom 
P| oe | nso [femows) uso [| crow | navn | sooo 
Ps | be | PSCLKT | om [recxirmccc[ | cptosa | warn | acon 
se | es | Rebar [ope | reomrnon[ [crows | warn | ecco 
ss | esi fprseue Faroe | pscun [| oroic | warn | sco 
Ps | Jos | eBoa | cmow [psoas [| Grow | wre | aco 
Per ne [ppscus [opoce | pscue [| crow | navn | sncon 
ps | ges | esoars [once | psoara [| cPoer | warez | acon 
Ps [pe | ence Poros [|| cron | warez | encom 
Pm | emcee [onose [asics [| cmos | warez | sco 
P= [| emcee [ons [wor teor | esiruno | cmos: | warn | e0oteH 
aa orcs cross scrcon sto cross zz | scr 

J8/J9/N13 
Tee pee | ono Lorene | ein | crown | wz/nz [ea 
<a 
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2.6 KB926D Pin Assignment Side D 


KB926D aoe a IO CELL 
Pin <a 


| GPXIOA00 | GPXIOA00 | | SDICS# HiZ | HIZ/HiZ HiZ | BOCO4HIV | 


Be oee 
| 99 | or _| GPxioaoz | xioaoz | _spimosi | || HZ HIZ_ | BOCOMHIV 
| 100 | pa | cPxioaos | cpxioaos | | || HIZ_ | BOQCOMHIV 
tor | or | cPxioaos | cpxioaos | ||| HIZ | BOQCOMHIV 
| 102 | 02 | GPxioaos | cpxioaos | ||| HIZ_ | BOQCOMHIV 
| 403 | e2 | GPxioacs | cpxioacs | | || CMIZTHIZ_ | BQCOAHIV 
| toe | ee | cexionor | cpxioao7 | || |Z | BOQCOMHIV 
| 405 | et | cPxioacs | cpxionos | | |e Hi, | BOQCZTOHIV 
| 105 | Fa | Gpxioaoa | crxioaog | || |Z HIZ_ | BQCZIOHIV 
tor | Fe | cpxioato | crxioato | | || HZ | BQCZIOHIV 
10s | Ft | cexioats | cpxioatt | fz HZ | BacZtEHIV 
| 109 | c2_| GPxiopoo | cPxionoo | | spimiso | | Hiz/Hiz_| BacosHIV 
110 | Fs | Gpxiopo1 | cPxiopon || iz HZ | BaCosHIV 
fue 

ON 

113 HiZ / HiZ 

Pre [eee fernoon formcens) ey) | mera | socom 
Pe [ mr [ernooeeneane [|| re ni 
i 
ce 
Tre [ He [eras erxcoar | | | war aco 
es 
Sea ves[—ws| nes ro ace 
Te [e [enor | eres | seu [| errr [wee | wor 
a ae 
Se ee 
a 
a | spicik | epioss | spicik |__| _sPICLK | Hiz/Ox | BOCWIEHIV 


GPIO59 GPIO59 TEST_CLK | GPIO59 IE /1E BQCO4HIV 
SPICLKI 









| SPICS# | SPICSH SPICS# HiZ | HIZ/Ox Ox | BQCZ16HIV | 
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2.7 I/O Cell Descriptions 
2.7.1 I/O Buffer Table 


BQCZ16HIV | Schmitt trigger, 16mA Output / Sink Current, Input / Output / Pull Up Enable(40K | GPIO 
Q), 5 V Tolerance. 

BQCO4HIV Schmitt trigger, 4mA Output / Sink Current, Input / Output / Pull Up Enable(40K | GPIO 
Q), 5 V Tolerance 


BQCW16HIV | Schmitt trigger, 16mA Output / Sink Current, 5 V Tolerance, Input / Output / Pull | ESB CLK/ 
Up Enable ESB_DAT/ 


SPI_CLK 


BCC16HI 16mA Output / Sink Current , 5 V Tolerance, Input / Output Enable LPC I/F 


BQCO4HI Schmitt trigger, 4mA Output / Sink Current, 5 V Tolerance, Input / Output Enable 


lQTHI Mixed mode IO, ADC Enable, with GPI, Input Enable ADC, GPI 


OCT0O4H Mixed mode IO, DAC Enable, with GPO, 4mA Output Current, Output Enable DAC, GPO 


(For GPO function, it is not recommended to control.the device powered 
before KBC chip.) 





* 5V Tolerance, only if pull-high disable and output disable. 
** Please note, the total current in each side of chip can not exceed over 48mA. 


Application Notice: The Pads with I/O cells of IQTH!I, OCTO4H should be designed carefully. Under 
specific environment which: KBC is power-off, external application circuit is power-on. 
Signals mustn't be connected with pads.of IQHHI/OCTO4H (ADCs/DACs). It would cause 


unexpected voltage level on these pad if KBC is still power-off. 
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3. Pin Descriptions 
3.1 Hardware Trap 
Hardware trap pins are used to latch external signal at rising edge of ECRST#. The hardware 
trap pins are for some special purpose which should be defined while boot-up. The following table 
gives the collection of hardware trap pins. Please note, all the following hardware trap pins are 


pull-high internally after reset. 


While this trap is asserted to be low, the internal DPLL circuit uses other clock source 
for reference, instead of 32KHz oscillator. 


Low: test clock mode enable 

High: normal mode using 32KHz oscillator. 

While this trap is asserted to be low, some DPLL related signals can be output for 
test. 

Low: DPLL test mode enable. 

High: DPLL test mode disable 


While this trap is asserted to be low, some ADC related signals can be output for test. 
Low: ADC test mode enable. x 
High: ADC test mode disable 


While this trap is asserted to be low, SPI Flash can be programmed via RS232 I/F, 
i.e., TX and RX. Please note, while entering ISP. mode, the TX/RX pins are linked to 
GPIO30/GPIO2F 


Low: SPI flash programming in ISP.mode enable x 


High: SPI flash programming in ISP mode disable 
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3.2 Pin Descriptions by Functions 


3.2. an Pin Count I/F eee 


Ly ' : AC Crio 
LAD[3:0] 5, 7,8,10 LPC address bus. 
LFARAME# PA LPC frame control signal. 
PCIRST# PB LPC module reset by this signal. 
CLKRUN# /OD Clock run control 


3.2.2 SPI Flash I/F Beschipions 


a cc 
moss | —«| | sPlwecontotsonel 
fsck | a8 «|| sPlcuckowpt 
rsecse | «| /Pleipseeisema 
These ins ae inpwouputdsabedwingreasiphase SSS 


These pins are input/output disable during reset phase. 








3.2.3 PS/2 I/F he 


ae > v “op | psi port 1 clock 
PSDAT1 ren ~ VOD | PS/2 port 1 data 


PSCLK2 VOD | PS/2 port 2 clock 
PSDAT2 Soy 86 VOD | PS/2 port 2 data 
| PSCLK3 oe VOD | PS/2 port 3 clock 
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3.2.4 Internal Keyboard Encoder (IKB) Descriptions 


KSO[17:0] 82,81,54-39 | 0 _| Keyboard Scan Out 
KSI[7:0] 62-55 P| Keyboard Scan In 


3.2.5 SMBus Descriptions 


SCLO OD | SMBus clock (interface 0) 
SDAO a /OD SMBus data (interface 0) 
SCL1 —— VOD | SMBus clock (interface 1) 


| SDA‘ | | /OD SMBus data (interface 1) 








3.2.6 FAN Descriptions 


ee Oe ee 
FranPwmd || FANPUMOa 
feanpwus | ay? ANwe 
rrawreo | ~~S~S~SC ND chometerpat 
feaweer | |g FANT stometerinput 


3.2./ Pulse Width Modulation (PWM) Descriptions 


PWM[1:0] 23, 21 Lame PWM pulse output 


3.2.8 Analog-to-Digital Converter Descriptions 


AD[3:0] 66-63 | |_| 10bit A/D converter input 








AD[5:4] 76,75 Po | 10bit A/D converter input 


3.2.9 Digital-to-Analog Converter Descriptions 





DA[3:0] 72-70,68 | 0 _| 8bit D/A converter output 
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3.2.10 8051 External I/F Descriptions 


 _— ooo 
fesixD | a ——*d CS ~*d eines pont 
Fesicik | at _—_—~(| 0 | Foret seri scheme, ESICLK wisi out ook 
ence | | OSS 
EO 
emo | | tT OOSOSOSOCiSS 
EO 
ee 


ES1INT1 





3.2.11 External Clock Descriptions 


123 


32./68KHz output 





3.2.12 Miscellaneous a Descriptions 


GA20 7 2.\ KBC will gate A20 address line 


| KBRST# |. 0 | KBRST#is used to generate systemreset. | is used to ) KBRST# is used to generate system reset. system reset. 


— eos asserts to the system for requesting service while 
wa events occur. 


/ECRST# | 1 | While ECRST# asserted, the KBC will reset globally. 





3.2.13 Power Pins Descriptions 


9,22,33,96,111,125 nn Power supply for digital circuit. 
11,24,35,94,113 |_| Power ground for digital circuit. 


Power ground for analog circuit. 





AVCC ae Power supply for analog circuit. 
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4. Module Descriptions 
4.1 Chip Architecture 
4.1.1 Power Planes 
Two power planes are in the KBC. One is for digital logic and the other is for analog 
circuit. Both power planes are +10% tolerance for recommend operation condition, The KBC 


provides V1.8 power plane for different generation. 


Digital Plane This power provides power for all digital logic no matter what VCC GND 
power mode Is. 


Analog Plane This power provides power for all analog logic, such as A/D AVCC AGND 
and D/A converter. 


Digital V1.8 The system inputs 3.3V power and the internal regulator 
outputs 1.8V voltage. The 1.8V output should connect a 
capacitor for stable purpose. 
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4.1.2 Clock Domains 
Three clock sources, PCICLK, DPLL_CLK and XCLKI will be discussed in this section. A 


summary is list in the following table. 


PCICLK PCI clock 33MHz for LPC I/F. 


DPLL_CLK | Main clock for 8051/peripheral. DPLL clock can be generated with or without XCLK for 


reference. DPLL clock can be divided for different applications. Fig. 4-1 gives an example for 
illustration. 


XCLKI External 32.768KHz for reference. 


The following figure shows more detail about the operation in the KBC. The external 





32./68KHz is provided for two purposes. One is to provide an accurate reference for internal DPLL 


module, and the other one is to provide another clock source for watchdog timer. 


PCICLK 


sBoalals LPC I/F 





XCLKI 








32.768kHz DPLL_CLK/X SP] Flash 
. (SPI clock) 
DPLL_CLK/Y 8051/SRAM 
: GPT/GPI 
seneeeeeeeee ee VDT (main Zfock) 
DPLL_CLK/Z , 
= Peripheral 
Fig. 4-1 (peripheral clock) 


The possible (X,Y,Z) combination is summarized as the following table. 


CLKCFG[3:2]=0(default) (X,Y ,Z)=(4,8,16) * (X,Y,Z)=(1,8,16) 


CLKCFG[3:2]=1 (X,Y,Z)=(2,4,8) (X,Y,Z)=(1,4,8) 


CLKCFG[3:2]=3 (X,Y ,Z)=(2,2,4) (X,Y,Z)=(1,2,4) 


vZm@38) | AYERS 


* While power on default, no matter what value of CLKCFG[3:2] and CLKCFG[6] are, 
the (X,Y,Z) is always (4, 8, 16) 
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4.1.3 PCICLK and CLKRUN# 

While system power-on, the host starts to drive CLKRUN# low for a while to inform the slaves 
that a 33MHz PCICLK will be given. At this moment, CLKRUN# of KBC is in input mode. If the host 
tries to stop the PCICLK for some purpose, the CLKRUN# will be de-asserted. In the current design, 
the KBC needs PCICLK for normal operation. Therefore the KBC keeps CLKRUN# for 2 clock 


cycles and releases it. This forces the host to start driving PCICLK. The following figure gives the 


explanation. For more detail please refer to PC/ Mobile Design Guide version 1.1. 


o @ ® 


CLKRUN# 


PCICLK 


CL) Host asserts CLKRUN# and PCICLK is driven 

(2) Host de-asserts CLKRUN# for some considerations 

(3) KBC monitors CLKRUN# de-asserting and then KBC keeps asserting 
CLKRUN#. This forces PCICLK keeping driving. 

(4) Host monitors CLKRUN# for 3T and sees the request from device. 
And then Host keeps CLKRUN# asserting. 
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4.1.4 Internal Memory Map 


[Wo [Module | _Deserptons _—=«|_—Adaress Range | Sie @yte) 

[1 [ron [secretion 805 | nanororrr | 
PRAM [ibe SRAM | COODONFBFE | KS 

5 [Ke | iemaiteyboarsmarx _——~|_oxFca0-onFoaF | 16 

re [Rsv [Reeves ——SS~*~d~Ct CCC | 

re [rev [Reeves ——=SSS~*~d~Ct COCO |e 

7 

[22 | GPwig | Genera purpose wakeup event | _OnFFaO-OTF | 66 
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4.2 GPIO 
4.2.1 GPIO Function Description 
The GPIO module is flexible for different applications. Each GPIO pin can be configured 
as alternative input or alternative output mode. The alternative function can be selected by register 


setting. ASummary table is given as below for more detail. 


[cpo | __At ouput | _Atimput | Deleul at Output | AR Selection Res 
Sc OS To 
[—crioor | wars | ——S—~*dSS os —~|——orscoc 
a 
a 
a 
[cross [i mste —[ ros | er rsi0s 
a 
[cro | cewensn | ———«dY— mcr) crorsom 
[croc | emperor | pp 6RO08 | _GrOrsneia) 
a 
Pcrome | SS*dY CSC |_| crorSoB 
[cross | ge com | criorsmei 
[seo | cna | | cntom | crorsneis) 
[croc | sew ep «drome «| —crorsneies 
[srr | emo S*d SSC «| crorsno 
[crow | emi «dS arrsr0) 
Poros [S*d torn «arson 
[sro | rane | ——S~*dt(CSCSC te «dCs 
Bertie LD rem | SS~*dCS toes 
Terowg «Sans «|r | —crorsi0m) 
“eros | SSC*dCT anor [rts «| —crrsroos) 
Pero |S esmo—«|SSC*dCSCSC te «dCs 
SS 
[crow | ame —«d|SSSSC~*dCSC «dCs 
[rom | wmeoe | ——SSS*d SSC cron 
a 
Po 
Pc 
a 


Copyright©2008, ENE Technology Inc. 23 


CMe 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 


| gpI | A Output | At. Input | Default Alt. Output_| Alt. Selection Reg. 
GPI024 ksooe | | PIO GPIOFS20 {4 
GP1IO25 KSO05 a GPIO25 GPIOFS20 [5] 


GP1IO26 KSO06 a GP1O26 GPIOFS20 [6] 
GP1027 KSO07 a GP1027 GPIOFS20 [7] 
GP1028 KSO08 a GPIO28 GPIOFS28 [0] 


GPIO29 KSO09 GPIO29 GPIOFS28 [1] 





GPIO2A KSO10 GPIO2A GPIOFS28.[2] 


[roa | son «| ~SSSS*~*~*~dtC*~Ci «dC 
Sc 
Pro | ksos | SSCS~*~*~dC*~‘i «dC 
[rox | sow | —SS~*dtCSC oe) cate) 
SC 
[eros] SSSCS~*dCSCSC poe] crorSO 
ST 
SS 
PS A ST 
[eros | SSS se cree | —crorsanias 
[crore | | roe —«| rors 
Sa 
a 
[orca ed SS—~*dCCr a 
ore ed —~*dC rc 
Pero mT SSC*dC*C« SCC 
per i dTSS~S~*~dC~C*«‘ OCC 
Peep mT SSS~*~*~*~‘dCé‘“‘iROE:SC*C*dSCR OOO 
eer mTSSS~*~*~dCi‘iR CCS 
[crow | SSSCS~*dCSSC «dws 
[cron ore | C*dCC tn «rsa 
a oT 
OT 
[—erow | sao «dT SSSSS~*~dCS*Ci «dCs 
[rows | soo «d|SSS~*dCSC «Cr 
[crow | sat «| SSSS~*dCSC ne = 
[crow soar «| SSS~*dCSC er «dro 
a 
[crow | so | SSC~*dCSC = 
[rom | pscuxwrencik | —~=S«dt~SCowa «CS 
[cross | Psoarumacoat | —=S*dt SSC «| rSHB)_ 
[ross | rca | SSSC*dCSC «dC 
[eros | rao SSS~*dCSC «dC 
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(ero [Auer | Atcinput | DeteutaR ouput [A Selecton Reg 
SS 
[sro [esas SSSCS~*dtC*C« | T 
SS 
a 
GPIO52 E51CS# GPIO52 GPIOFS50.[2] 
[cross [*Y esas | Carioee | rorssove) 
[rosy [cua S*d?SCSC oe 
a 
GPIO59 TEST CLK/SPICLK GPIO59 GPIOFS58,[1] 
OS ST 
-—cexionor [sock SC*dYC OSC 
-—cexioncz [sooo | SSP | rms) 
OI A 
OO 
[—cexoms i t—“‘i CTT 
a A 
[cence | ae | OTCOCdSOSC~C‘CS~S 
[—cxowe | a oe | +i. 
[exons [oe al SOdSCCSSCSCS~S 
[cence | en CdCOCCOCSCSY SSCS 
com em | i i 
[enone [S| SSSSCSC~sdSSC“C;~C~‘d'C; CS SSCS 
vemos [Od] COCdYSOSC“C;C~dYC; SCSC“C“‘(C 
[emones [Sd] SSCCSC~sSSC“C~;C~*~*~*~sSCSCS 
exons [| C~dYSC“~;C‘;*™~*~sSCSC;C~S~S 
emomes | P™C™C~sSC“*‘“‘S;SNCrOOCOCSCS™S 
[emonrs [SOT SSSCSC~sSSC“C;C~*~S~sSCSCSCS 
vemos, | )SC~dYSC“C;‘“‘;*~*~sYSSC;CSC~S 
OS 
OS 
OS 
OS 
OS A 
OS 
OS 
a 


* In KB926D, these GPIO pins no more exist. The corresponding register bits do not work. 





% If DAC function selected, please do not set this register bit. 
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4.2.2 GPIO Structures 


In this section, the GPIO structure is illustrated as following diagram. The upper part is 


alternative output circuit and the lower part is alternative input circuit. In the figure, GPIOFS is used 


to enable alternative output. GPIOOD is for open-drain setting with output function. GPIOOE is the 


switch for data output. As shown in the figure, the alternative input embedded with pull-high and 


interrupt feature. 









GPIOFS 
Alt. Output Enable ———————————_ 
A$ P0000 
5 PI ODE 
ae 
—(GFIOD OE 
Output Butte 
—Alt. Qutput 
———{___ > 10 PIN 
(SPIOFS 
Pull up a s 
P 
GPIOPIN Input Buffer 
Alt [nput 
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4.2.3 GPIO Attribution Table 


GPIO Alt. Alt. Default Alt. Selection Input Output Pull Up Open Output 
Output Input Alt. Output Reg. Enable Enable (40KQ) Drain Current 





Pewee | oe [| owen [ erorsme [vy ae 
GPIOO1 KBRST# GPIO01 GPIOFSO00.[1] 2-4mA 
evo [| emf eros] PP 
Devos [| C*d;C me orem [PCP dC 
a 
Toros | | rare | orcos | crorsmm |v |v [|v | rena 
A 
a 
OO 
evo [| em | eros | 
a NA oe 
enone | esecx [| croo | ororsom |v |v Gh [ow pp erenn 
[erese | ese.o | esoioncr | once | ororsoon |v | Wa] Wn | ¥ | e1emn 
Terese [mene [| nom | crore | va vg, vp] ¥ | mm 
Terone [sow [+ crove | crorsom [gy | Mpa v |v | am 
Tero [emo | _*| rer | ororsoemml va [uy fo |v | am 
Tero | pwn | *|erow | crorsmm |g | we | |v | am 
A 
Teron | rweme |__| cro S| ores 
[eos | rome |_| sre [ ehorsiay 
= 
Toros | dra | sat [erorsiom |v |v [|v | aaa 
Tero | emo |p oerow [ororswm |v |» [|v | ama 
Teron | esc esi | ebow | crorsiom |v |v [|v | ama 
Tero | ae [ap Seow | creorsiem |v |v [|v | aaa 
Tero | ape | crow | ororsiem |v |v [|v] erenn 
Teno | mer J] | crow | ororsom |v |v [|v | eremn 
Pero | ap *d| rows woes | | | 
Peo [a | «iY roe [women | | | 
Pero | | i; moe [women | | | 
re 
Tero | rsom | vesesr | cnom | crorsmm |v |v |» |v | ama 
Teron | rsoor [vera | cron | ororsmm |v |v [|v | am 
[erom [veo [Teamrest | ono | crorsma |v |v |» |v | =m 
Teron | rsom [ese | crow | ororsmm |v |v |v |v | ama 
Terom | rsom | «dorm | crorsmn |v |» |v |v | eam 
[eros | vsom | «dorms | crorsmen |v |v [|v | am 
Terow | rsow | —*d| orm | crorsmm |v |v |v |v | am 
Teron | vsor [+ eroar | ororsmm |v |» |v |v | ama 
Terow | rsow [+ orom | crorsmm |v |v |v |v | ema 
Tero | rsom | —*d orm | crorsn |v |v |v |v] ama 
[src | rsow [| rom | ororsmm |v |v | |v | am 
[src | vson [+ nom | crorsmm |v |v [|v | am 
Terex | rson [| crow | ororsmn |v |v |v |v | 2am 
Terex [reo | _+| rom | ororsmm |v |» | ~ |v | ama 
A 
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GPIO Alt. Alt. Default Alt. Selection Input Output Pull Up Open Output 
Output Input Alt. Output Reg. Enable Enable (40KQ) Drain Current 





GPIO31 KSI1 GPIO31 GPIOFS30.[1] 2-4mA 


Vv 
Terom | ise | cron | onorsim |v |v |v |v ama 
Toros [se | cron | onorsinm |v |v |v [vam 
V 
V 
V 


< 
<|< 
<|<|< 


a 
a 
a 
Twor [| sn (| ono | crore |v fv |v |v | am 
Teme [me resem | ve || 
a 
AD2 GPIOFS38 [2] 
ee [md rose | ve fd) Uh 
a 
Tero [es | «dro | crores | | a Pm | em 
a 
Teor [es | «| row | crore | ime | em 
Teroo | | one | crow | crorsom Jv | va pp |v | ama 
Teron | onmem |__| cron | ororsom| we |u|» |v | am 
ee [| | rors | ae 
a 
Teron | sue | «dg fsrorso | we fy [| | aan 
Twos | sow | _—idgtrow | erorswin |v |v [|v | ama 
Tero | sar | my org fucrermom |v fy [|v | am 
Teron | son | me fuatron [prorsom |v |v [|v | ama 
Teroe | reo [oy fueron | crorsem |v |v [|v | ama 
V V 


V 
GPIO49 KSO17 GPIO49 GPIOFS48 [1] V 2-4mA 
V 


P80CLK 
ee a a ee 
P80DAT 
Tero [rsa | i Coe | rors |v | P| eon 
Tero [Drow [| crow | ororsem |v |v ||» | rena 
Teno fp rs [| _orowe | ororsem |v |» ||» | am 
Tenor | eso [| orowr | onorsom |v |v | |v | am 
A 
Devons [fC Camo ors [TTP 
Peon [ec [| cro | croremm |v |v ||» | eremn 


GPIO53 CAPSLED# E51TMR1 GPIO53 GPIOFS50.[3] Pov fov fo fv 8-16mA 
GPIO54 WDT_LED# E51TMRO GPIO54 GPIOFS50.[4] Pov fov fo fv 8-16mA 











<|< 


<|<|<|< 
<|<|<|< 


gpioss | sconteow | csinto | apes | cmorsom |v |v | |v | een 


< 


< 


< 


GPIO58 SPICLK ro GPIO58 GPIOFS58 [0] V 8-16mA 


GPIO59 TEST_CLK/ GPIO59 GPIOFS58.[1] V 2-4mA 
SPICLK 


emiowe [soc [| Sid msm |v | 
emiowr | sox [| | ewomsom |v |v [en 
[emowe [soo [| it eros | vy || a 
Demos [| 
Demo [| dP 
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GPIO Default Alt. Selection Input Output Pull Up Open Output 
ati one Alt. i Enable Enable (40KQ) Drain Current 





GPXIOA06 2-4mA 


Fs 
Peron | | a 
Demo | | 
Pemono | | 
Demon | | 
Fe 
A 
Fe 
A 
femomef | SCdYCSCCSC~sYSC“‘CSC*dCdYC*dSC a 


< 


<|/<|]< 


< 
p 


a 
Pemoon | |) a 
Pence | | a ae 
Permoom | | ee 
Perce | | de I 
Pemmoos | |e 
Pemmooe | | fawn hm pl | [en 
Terme | | oe ts Pe 


* denotes that these pins do not exist in KB926D. 


< 
< 


< 
< 


< 
< 


< 
< 


< 
< 


< 
< 


< 
< 
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4.2.3 GPIO Registers Descriptions 


Function Selection Register 


| Offser_| Name | Type | Description =| Defauit | Bank 


- _ 


0x01 


0x02 


0x03 


0x04 


0x05 


0x06 


0x07 


0x08 


0x09 


Ox0A 


Ox0B 


GPIOFS08 


GPIOFS10 


GPIOFS18 


GPIOFS20 


GPIOFS28 


GPIOFS30 


GPIOFS38 


GPIOFS40 


GPIOFS48 


GPIOFS5S0 


GPIOFS58 


R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 


R/W 
R/W 


R/W 
R/W 


R/W 


GPIOO0~GPIO07 Function Selection 

bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO08~GPIOOF Function Selection 

bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO10~GPIO17 Function Selection 

bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO18~GPIO1F Function Selection 

bit[O]~bit[7] stand for GP1IO18~GPIO1F separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO20~GPIO027 Function Selection 

bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO28~GPIO2F Function Selection 

bit[O]~bit[7] stand for GPIO2Z8~GPIO2F separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO30~GPIO37 Function Selection 
bit[O0]~bit[7] stand for GPIO30~GPI1O37 separately 
0: General purpose output function selected 





1: Alternative output function selected. 


GPIlO3C~GPIO3F Function Selection 

bit[4|~bit[7] stand for GPIO3C~GPIO3F separately 

0: General purpose output function selected 

lf. DAC selected, please do not set these related bits to “1”. 
* GPI38~GPI3B without alternative output function. 


GPIO40~GPI1047 Function Selection 

bit[O]~bit[7] stand for GPIO40~GPI1047 separately 
0: General purpose output function selected 

1: Alternative output function selected. 

* GPI42~GPI43 without alternative output function. 


GPIO48~GPIO4F Function Selection 

bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO50~GPIO57 Function Selection 

bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 
0: General purpose output function selected 

1: Alternative output function selected. 


GPIO58~GPIO059 Function Selection 

bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: General purpose output function selected 

1: Alternative output function selected. 
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Output Enable Register 


Fovect [Wome | Type | ——_—Deserpton = ett | Bank 


0x11 


0x12 


0x13 


0x14 


0x15 


0x16 


0x17 


0x18 


0x19 


Ox1A 


GPIOOE08 


GPIOOE10 


GPIOOE18 


GPIOOE20 


GPIOOE28 


GPIOOE30 


GPIOOE38 


GPIOOE40 


GPIOOE48 


GPIOOESO 


_ 
R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


GPIO0O0~GPIO07 Output Enable 

bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: Output Disable 

1: Output Enable 


GPIOO08~GPIOOF Output Enable 

bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Output Disable 

1: Output Enable 


GPIO10~GPIO17 Output Enable 

bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Output Disable 

1: Output Enable 


GPIO18~GPIO1F Output Enable 

bit[O]~bit[7] stand for GP1IO18~GPIO1F separately 
0: Output Disable 

1: Output Enable 


GPIO20~GPIO27 Output Enable 

bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Output Disable 

1: Output Enable 


GPIO28~GPIO2F Output Enable 

bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Output Disable 

1: Output Enable 


GPIO30~GPIO37 Output Enable 

bit[O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Output Disable 

1: Output Enable 


GPIO3C~GPIO3F Output Enable 

bit[4]~bit[7] stand for GPIO3C~GPIO3F separately 
0: Output Disable 

1: Output Enable 

* GPI38~GPI3A without outout enable feature. 


GPIO40~GP1I047 Output Enable 

bit[O]~bit[7] stand for GPIO40~GPI1047 separately 
0: Output Disable 

1: Output Enable 

* GPI42~GPI43 without output enable. 


GPIO48~GPIO4F Output Enable 

bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: Output Disable 

1: Output Enable 


GPIO50~GPIO57 Output Enable 

bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 
0: Output Disable 

1: Output Enable 
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GPIOOE58 GPIO58~GPIO59 Output Enable 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Output Disable 
1: Output Enable 


GPXAOE00 GPXIOA00~GPXIOA07 Output Enable 
bit[O]~bit[7] stand for GPXIOAO0~GPXIOA07 separately 
0: Output Disable 
1: Output Enable 


GPXAOE08 GPXIOA08~GPXIOA15 Output Enable 
bit[O]~bit[7] stand for GPXIOAO08~GPXIOA15 separately 
0: Output Disable 
1: Output Enable 

GPXAOE16 GPXIOA16~GPXIOA18 Output Enable 
bit[O]~bit[2] stand for GPXIOA016~GPXIOA18 separately 
0: Output Disable 
1: Output Enable 

GPXDOEOO GPXIODO0~GPXIODO7 Output Enable 
bit[O]~bit[7] stand for GPXIODOO~GPXIODO7 separately 
0: Output Disable 
1: Output Enable 
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Output Data Port Register 


a ee eee 

0x20 GPIODOO GPIOO0~GPIOO07 Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPIOOO~GPIOO07 separately 

0x21 GPIODO8 GPIO08~GPIOOF Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 

0x22 GPIOD10 R/W GPIO10~GPIO17 Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPIO10~GPIO17 separately 

0x23 GPIOD18 R/W GPIO18~GPIO1F Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPIO18~GPIO1F separately 

0x24 GPIOD20 R/W GPIO20~GPIO27 Output Data Port for output function. 0x00 OxFC 
Bit[O0]~bit[7] stand for GPIO2Z0~GPIO27 separately 

0x25 GPIOD28 R/W GPIO28~GPIO2F Output Data Port for output function. 0x00 OxFC 
Bit[O0]~bit[7] stand for GPIO2Z8~GPIO2F separately 

0x26 GPIOD30 R/W GPIO30~GPIO37 Output Data Port for output function: 0x00 OxFC 
Bit[O]~bit[7] stand for GPIO30~GPIO37 separately 

0x27 GPIOD38 R/W GPIO3C~GPIO3F Output Data Port for output function. 0x00 OxFC 
Bit[4]~bit[7] stand for GPIOS3C~GPIO3F separately 
* GPI38~GPI3B have no output dataports. 

0x28 GPIOD40 R/W GPIO40~GPIO047 Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPIO40~GPI1O47 separately 

0x29 GPIOD48 R/W GPIO48~GPIO4F Output Data Port for output function. 0x00 OxFC 
Bit[O0]~bit[7] stand for GPIO48~GPIO4F separately 

Ox2A GPIOD50 R/W GPIO50~GPI057 Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPIO50~GPIO057 separately 

0x2B GPIOD58 R/W GPIO58~GPIO059 Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[1] stand for GPIO58~GPIO59 separately 

Ox2C GPXADOO R/W GPXIOA00~GPXIOAO07 Output Data Port for output function. 0x00 OxFC 
Bit[O]~bit[7] stand for GPXIOAO0~GPXIOA07 separately 

Ox2D GPXADO8 R/W GPXIOA08~GPXIOA15 Output Data Port for output function. 0x00 OxFC 
Bit[O0]~bit[7] stand for GPXIOAO8~GPXIOA15 separately 

Ox2E GPXAD16 R/W GPXIOA16~GPXIOA18 Output Data Port for output function. 0x00 OxFC 
Bit[0]~bit[2] stand for GPXIOA16~GPXIOA18 separately 

Ox2F GPXDDOO R/W GPXIOD00~GPXIODO7 Output Data Port for output function. 0x00 OxFC 
Bit[O0]~bit[7] stand for GPXIODO0~GPXIODO7 separately 
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Input Data Port Register 


| Offset | Name | Type | Description =| Defauit | Bank 

0x30 GPIOINOO GPIO0O0~GPIO07 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIOOO~GPIOO07 separately 

0x31 GPIOINO8 GPIO08~GPIOOF Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 

0x32 GPIOIN10 GPIO10~GPIO17 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO10~GPIO17 separately 

0x33 GPIOIN18 GPIO18~GPIO1F Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO18~GPIO1F separately 

0x34 GPIOIN20 GPIO20~GPI1027 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 

0x35 GPIOIN28 GPIO28~GPIO2F Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO28~GPIO2F separately 

0x36 GPIOIN30 GPIO30~GPIO037 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO30~GPIO37 separately 

0x37 GPIOIN38 GPIO38~GPIO3B Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
* GPO3C~GPOSF have no input data ports. 

0x38 GPIOIN40 GPIO40~GPI1047 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO40~GPI1O047 separately 

0x39 GPIOIN48 GPIO48~GPIO4F Input Data Port for input function. OxFF OxFC 
Bit[O0]~bit[7] stand for GPIO48~GPIO4F separately 

0x3A GPIOIN50 GPIO50~GPIO57 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPIO50~GPI1O057 separately 

0x3B GPIOIN58 GP1IO58~GPIO59 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[1] stand for GPIO58~GPIO59 separately 

Ox3C GPXAINOO GPXIOA00~GPXIOAO07 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPXIOAO00~GPXIOAO7 separately 

0Ox3D GPXAINO8 GPXIOA08~GPXIOA15 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPXIOA08~GPXIOA15 separately 

Ox3E GPXAIN16 GPXIOA16~GPXIOA18 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[2] stand for GPXIOA16~GPXIOA18 separately 

Ox3F GPXDINOO GPXIODO0~GPXIODO7 Input Data Port for input function. OxFF OxFC 
Bit[O]~bit[7] stand for GPXIODO00~GPXIOD07 separately 
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Pull-up Enable Register 


a eee 


0x40 GPIOPUOO GPIOOO~GPIO07 Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: Pull-Up resistor disable 
1: Pull-Up resistor enable 


0x41 GPIOPU08 GPIO08~GPIOOF Internal Pull-Up Resistor Enable for input 0x08 OxFC 
function 


bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable 

GPIO10~GPIO17 Internal Pull-Up Resistor Enable for input 
function 

bit[O]~bit[7] stand for GPIO10~GPIO17 separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable 

GPIO18~GPIO1F Internal Pull-Up Resistor Enable for input 
function 

bit[O]~bit[7] stand for GP1IO18~GPIO1F separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable. 

GPIO20~GPIO27 Internal Pull-Up Resistor Enable for input 
function 

bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable 

GPIO28~GPIO2F Internal Pull-Up Resistor Enable for input 
function 

bit[O]~bit[7] stand for GPIO28~GPIO2F separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable 


GPIOPU30 GPIO30~GPIO037 Internal Pull-Up Resistor Enable for input 
function 
bit[O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Pull-Up resistor disable 
1: Pull-Up resistor enable 


0x42 GPIOPU10 0x00 OxFC 


0x43 GPIOPU18 0x00 OxFC 


0x44 GPIOPU20 OxOF OxFC 


0x45 GPIOPU28 0x00 OxFC 


0x46 OxFF OxFC 





0x47 
0x48 GPIOPU40 


0x49 GPIOPU48 


Ox4A GPIOPUSO 
0x4B GPIOPU58 
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GPIO40~GPI047 Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 


bit[O0]~bit[7] stand for GPIO40~GPI1047 separately 
0: Pull-Up resistor disable 
1: Pull-Up resistor enable 


GPIO48~GPIO4F Internal Pull-Up Resistor Enable for input 0x00 OxFC 
function 

bit[O]~bit[7] stand for GPIO48~GPIO4F separately 

0: Pull-Up resistor disable 

1: Pull-Up resistor enable. 


GPIO50~GPIO57 Internal Pull-Up Resistor Enable for input 
function 


bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 
0: Pull-Up resistor disable 
1: Pull-Up resistor enable 





GPIO58~GPIO59 Internal Pull-Up Resistor Enable for input 
function 


bit{O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Pull-Up resistor disable 
1: Pull-Up resistor enable. 
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Open Drain Enable Register 


rovcet | nome | type | ____Deserpon == taut | Bark 


0x50 GPIOODOO R/WOC GPIO0O0~GPIOO07 Open Drain Enable for output function 0x00 OxFC 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: Open drain disable 
1: Open drain enable. 


0x51 GPIOOD08 R/WOC GPIO08~GPIOOF Open Drain Enable for output function 0x00 OxFC 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Open drain disable 
1: Open drain enable. 


GPIOOD10 R/WOC GPIO10~GPIO17 Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Open drain disable 
1: Open drain enable. 

GPIOOD18 R/WOC GPIO18~GPIO1F Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: Open drain disable 
1: Open drain enable. 

GPIOOD20 R/WOC GPIO20~GPIO27 Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Open drain disable 
1: Open drain enable. 

GPIOOD28 R/WOC GPIO28~GPIO2F Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Open drain disable 
1: Open drain enable. 


GPIOOD30 R/WOC GP1IO30~GPIO37 Open Drain Enable for output function 
bit[O0]~bit[7] stand for GPIO30~GPIO37 separately 
0: Open drain disable 
1: Open drain enable. 


0x52 0x00 OxFC 


0x53 0x00 OxFC 


0x54 0x00 OxFC 


0x55 0x00 OxFC 


0x56 0x00 OxFC 





0x57 RSV RSV OxFC 


0x58 GPIOOD40 R/WOC GPIO40~GPIO47 Open Drain Enable for output function 0x00 OxFC 
bit[O]~bit[7] stand for GPIO40~GPI047 separately 
0: Open drain disable 
1: Open drain enable. 


0x59 GPIOOD48 R/WOC GPIO48~GPIO4F Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: Open drain disable 
1: Open drain enable. 

Ox5A GPIOOD50 R/WOC GPIO50~GPIO57 Open Drain Enable for output function 
bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 
0: Open drain disable 
1: Open drain enable. 

0x5B GPIOOD58 R/WOC GPIO58~GPIO59 Open Drain Enable for output function 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Open drain disable 
1: Open drain enable. 


0x00 OxFC 


0x00 


OxFC 


0x00 OxFC 
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Input Enable Register 


0x61 


0x62 


0x63 


0x64 


0x65 


0x66 


0x67 


0x68 


Ox6B 


Ox6C 


oO 

S s4 
(ey) ep) 
> oO 


GPIOIE08 


GPIOIE10 


GPIOIE18 


GPIOIE20 


GPIOIE28 


GPIOIE30 


GPIOIE38 


GPIOIE40 


GPIOIE48 


GPIOIESO 


GPIOEES58 


GPXAIE00 


_ 
R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


R/W 


GPIOOO~GPIO07 Input Enable for input function 
bit[O]~bit[7] stand for GPIOOO~GPIO07 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO08~GPIOF Input Enable for input function 
bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO10~GPIO017 Input Enable for input function 
bit{O]~bit[7] stand for GPIO10~GPIO17 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO18~GPIO1F Input Enable for input function 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO20~GPI027 Input Enable for input function 
bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO28~GPIO2F Input Enable for input function 
bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GP1IO30~GPIO37 Input Enable for input function 
bit[O0]~bit[7] stand for GPIO30~GPIO37 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 





GPIO38~GPIO3B Input Enable for input function 
bit{O]~bit[3] stand for GPIO38~GPIO3B separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 

* GPO3C~GPOSF have no input functions. 


GPIO40~GPI047 Input Enable for input function 
bit[O]~bit[7] stand for GPIO40~GPIO047 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO48~GPIO4F Input Enable for input function 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO50~GPIO057 Input Enable for input function 
bit[O]~bit[7] stand for GPIO50~GPIO5/7 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPIO58~GPI059 Input Enable for input function 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: GPIO input mode disable 

1: GPIO input mode enable. 


GPXIOA00~GPXIOAO7 Input Enable for input function 
bit[O]~bit[7] stand for GPXIOA00~GPXIOAO7 separately 


0: GPIO input mode disable 
1: GPIO input mode enable. 
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GPXAIE08 GPXIOA08~GPXIOA15 Input Enable for input function 
bit[O]~bit[7] stand for GPXIOA08~GPXIOA15 separately 


0: GPIO input mode disable 
1: GPIO input mode enable. 


Ox6E GPXAIE16 GPXIOA16~GPXIOA18 Input Enable for input function 0x00 OxFC 
bit{O]~bit[2] stand for GPXIOA16~GPXIOA18 separately 
0: GPIO input mode disable 
1: GPIO input mode enable. 

Ox6F GPXDIE0O GPXIODO0~GPXIODO7 Input Enable for input function 0x00 OxFC 
bit[O]~bit[7] stand for GPXIOD00~GPXIODO7 separately 
0: GPIO input mode disable 
1: GPIO input mode enable. 


GPIO_MISC Control Register 


0x70 GPIO_MISC ESB_DAT(GPIOOC) output current selection 0x0 OxFC 

0: 8mMA 
SPICLK(GPIO58) output current selection 
0: 8mMA 
ESB CLK(GPIOOB) output current selection 
0: 8mMA 
1: 16mA 

3 R/W GPIO17 / GPIO18 are featured with signal bypass function. 
Signal input via GPIO17 can be directly passed through 
GPIO18. 
0: Pass through function disable 
1: Pass through function enable 

2 R/W Alternative functions select for GPXIOAO00~GPXIOA0Z2. 
0: GPXIOA00~GPXIOA02 remain default output function 
1: GPXIOA00~GPXIOA02 become SDICS#, SDICLK, and 

SDIDO functions. 

1 R/W Debug port80 interface selection. 
0: Debug port80 interface using PBOCLK/P80DAT 
1: Debug port80 interface using PSCLK1/PSDAT1 as 

P80CLK/P80DAT 


R/W Beep glue logic switch. 
GPIO12 can be output a specific function as following formula. 
GP/O12 = PWM2 @GP/016(input) @GPIO17(input) 
0: Beep glue logic function disable 
1: Beep glue logic function enable 
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4.2.4 GPIO Programming Sample 
In this section gives some programming sample to control GPIO module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of GPIO filed application. 


comple SSS 
PN ton 


GPIOO07 (GPIO) Output 


Programming model 


6. set function selection register. 
GPIOFSO0 (OxFCOO) = 0x03 

2. set related pins to be output enable. 
GPIOOEOO0 (OxFC10) = 0x93 

3. set related pins to be input enable. 
GPIOIE00 (OxFC60) = Ox6C 
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4.3 Keyboard and Mouse Control Interface (KBC) 
4.3.1 KBC I/F Function Description 


The KBC is compatible with i8042 and responsible for kKeyboard/mouse accessing via 


legacy 60h/64h ports. The port 60h is the data port and port 64h is the command port. The legacy 
IRQ1 for keyboard devices and IRQ12 for mouse devices can be generated. The KBC interface 


provides fast GA20 control for legacy application. 


KBC data register can be accessed by host or KBC firmware. Writing this register will setup a 
OBF (Output Buffer Full) flag, which can be clear by firmware. While the host issues I/O write to 
60h/64h port, an IBF (Input Buffer Full) flag will assert. The interrupts can be programmed to issue 
while the flag of IBF/OBF asserting. 


The following table gives a Summary about port 60h/64h accessing. 


Tren [tosses [Te [esi 
/O Write KBCDAT (OxFC85) Write data to keyboard/mouse 


I/O Write KBCCMD (0xFC84) Write command to keyboard/mouse 


/O Read KBCDAT (OxFC85) Read data from keyboard/mouse 
I/O Read KBCSTS (OxFC86) Read status from keyboard/mouse 


KBC data register, KBCDAT, keeps data from host or data written by KBC firmware. 


=F <= -  :  -S * 
Keyboard/Mouse Data Register 





KBC. command register, KBCCMD, is used to keep the command from host. This register is 


read only. 


eben ae a ee se eS aie os 
Keyboard/Mouse Command Register 


KBC status register, KBCSTS, keeps the status as the following table. For more detail please 


refer to the section, KBC Registers Description. 





| Bit_| 7 | 6 | 5 | 4 | 3 | 2 [1 { 0 
Parity Error Aux. Data Flag | Uninhibited | Address (A2) | System Flag 
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4.3.2 KBC Registers Description 
KBC Command Byte Register (KBC command 20h/60h) 


rowset[ Wome | et | Type | __——icrpvon’ == (tlt | ak 


7 7 
R/W 
\\ 
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PS/2 hardware mode enable. 0x40 OxFC 
0: Disable 

1: Enable 

If the host issues command 20h via port 64h, and the KBC 
returns data via port 60h. This bit will always be read as zero. 
Scan code set2 conversion enable (PS/2 scan code set2 
converts to set 1) 

0: Disable 

1: Enable 

Disable Auxiliary device 

0: Enable 

1: Disable 

Disable Keyboard device 

0: Enable 

1: Disable 

Inhibit Override 

0: Disable 

1: Enable 

System Flag (warm boot flag) 

0: cold boot 

1: warm boot 

IRQ12 Enable 

While KBCSTS[5]=1 (Auxiliary Data Flag) and KBCSTS[0]=1 
(OBF), then IRQ12 will issue. 

0: Disable 

1: Enable 

IRQ1, Enable 

While KBCSTS[5]=0 (Auxiliary Data Flag) and KBCSTS[0]=1 
(OBF), then IRQ1 will issue. 

0: Disable 

1: Enable 
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poset | Name | Bit | Tye | Description | Defauit | Bank 


0x81 KBCCFG 
RIW 
a 


Copyright©2008, ENE Technology Inc. 





Keyboard lock enable 0x00 OxFC 
0: Disable 

1: Enable 

Fast gate A20 control 

0: Disable gate A20 control 

1: Enable gate A20 control 

KBC hardware command sets (90h~93h, D4h) enable. 
0: Disable 

1: Enable 

KBC hardware command sets (60h, A7h~ABh, Adh~Aeh) 
enable. 

0: Disable 

1: Enable 

Keyboard lock flag status 

0: keyboard not lock or not inhibit 

1: keyboard lock or inhibit 

KBC hardware command sets (A4h, A6h) enable. 

0: Disable 

1: Enable 

IBF (KBCSTS[1]) interrupt enable. (IBF from 0 to 1) 
0: Disable 

1: Enable 

OBF (KBCSTSJ[0]) interrupt enable (OBF from 1 to 0) 
0: Disable 

1: Enable 
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KBC Interrupt Pending Flag 


poset | Name | Bit | Tye | Description | Defeat | Bank 





2 R/W1C | Status of KBC command handled by firmware 
While receiving KBC commands which need firmware to 
handle, the hardware will set this bit. Then the firmware will deal 
with all the following command until this bit is clear by firmware. 
1 R/W1C_ | IBF interrupt pending flag 
0: no IBF interrupt occurs 
1: IBF interrupt occurs 
R/W1C | OBF interrupt pending flag 
0: no OBF interrupt occurs 
1: OBF interrupt occurs 
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0x83 KBCHWEN | | KBC hardware command set (Feh) enable 
0: Disable 
1: Enable 


KBC hardware command set (EOh) enable 
0: Disable 
1: Enable 


KBC hardware command set (D3h) enable 
0: Disable 
1: Enable 


KBC hardware command set (D2h) enable 
0: Disable 
1: Enable 


KBC hardware command set (D1h) enable 
0: Disable 
1: Enable 


KBC hardware command set (DOh) enable 
0: Disable 
1: Enable 


KBC hardware command set (COh) enable 
0: Disable 
1: Enable 


KBC hardware command set (20h) enable 
0: Disable 
1: Enable 


Offset Name Bit | Type Description 1k 
KBCCMD 70) \Ro Command written to port 64h will be stored in this register OxFC 


Default al 


Offset Name | Bit | Type Description | | | 1K 
0x85 KBCDAT 7-0 R/W Data written to this register to make OBF set (OBF=1). 0x00 OxFC 
The host read this register via port 60h. 
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0x86 KBCSTS R/W _ error 
0: No parity error occurs in PS/2 protocol 
1: Parity error occurs in PS/2 protocol. 
R/W Timeout 
0: No timeout occurs in PS/2 protocol 
1: Timeout occurs in PS/2 protocol. 


| 5 | RM | Auxiliary data flag 
A Uninhibited 
0: keyboard inhibited 
1: keyboard not inhibited 
3 Address (A2) 
0: output buffer data from 60h 
1: output buffer data from 64h 


po fame for 


nev [ro ev [Reems YC fr 


epee Ce 


lype Description Default Bank 
fro [Rsv [Reeves nto | ont 


KBCDATR ae Read back port of KBCDAT, OxFC85_ 
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4.4 ENE Serial Bus Controller (ESB) 
4.4.1 ESB Function Description 
To extend the usage of the current design, an ENE serial bus interface is introduced. An 
external ESB device can be controlled by firmware transparently. As the following table, 4 memory 


address ranges are reserved for ESB devices. 


| Memory Range 
OxFCA0~OxFCAF 


OxFCBO~OxECBF 
OxFCCO~OxFCCE 
0xFD00~OxEDFF 





In the ESB architecture, external ESB devices are supported. And each device can be 


configured with interrupt capability. A figure gives the topology of ENE Serial Bus as following. 


a 





" Chip | Pe eee Ext. 





The topology of ENE Serial Bus 
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4.4.2 ESB Registers Description 


ESB Configuration 


rowset[ Wome | et | Type | _____Desipuon == tlt | ak 


“ _ 
6-5 R/W 
ele 
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Loop back test enable 0x00 OxFC 

0: Disable 

1: Enable 

ESB clock selection. 

00: (main clock) / 8 

01: (main clock) / 4 

10: (main clock) / 2 

11: (main clock) / 1 

External device access mode. 

0: Access external device via 4 predefined memory ranges. 
(automatic mode) 

1: Access external devices via ESBCA, ESBCD and ESBRD 
registers. (byte mode) 

ESB clock output enable 

0: Disable 

1: Enable 

ESB interrupt enable 

0: Disable 

1: Enable 

ESB host queries device interrupt status automatically. (when 

ESBCFG[3]=1) 

0: Disable 

1: Enable 

ESB function enable 

0: Disable 

1: Enable 
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ESB Command and Status 


rorset[ Nome [ 6 | Tyre | _——eserpion—————| Beta | ak 
SE 


R/W1C | Device resume signal flag. 
0: no event 
1: event occurs. 








ESB bus timeout status 
0: no timeout event 
1: bus timeout 


Device data received status. 
0: no data received 
1: data received. 


ESB host busy flag. 
0: not busy 


1: host busy 


Start to send command, command byte in ESBCD, 0xFC94 
Please write “O” will not work. 

1: send command 

ESB access command type (while ESBCFG[3]=1) 

00: interrupt query 

01: read 

10: write 

11: Reserved 
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| Default | man 


Device resume signal interrupt enable 
0: Disable 
1: Enable 


Bus timeout interrupt enable 
0: Disable 
1: Enable 


Device data received interrupt enable 
0: Disable 
1: Enable 


Interrupt enable (IRQ3) of external ESB device. 
0: Disable 
1: Enable 


Interrupt enable (IRQ2) of external ESB device. 
0: Disable 
1: Enable 


Interrupt enable (IRQ1) of external ESB device. 
0: Disable 
1: Enable 


Interrupt enable (IRQQ) of external ESB device. 
0: Disable 
1: Enable 


: i Default | Bank 


Offset Name it | Type Jescription ink 
0x93 ESBCA 7-0 | R/W External ESB device address to be accessed. (when 0x00 OxFC 
ESBCFG[3]=1) 
The address is predefined according to different device. 


ype Jescription Default | Be nk | 
Write data port to external ESB device (when ESBCFG[3]=1) 


Description Default | Bank 


Offset | Nam Bit Type ri 

0x95 ESBRD 7-0 R/W Read data port to external ESB device (when ESBCFG[3]=1) 0x00 OxFC 
If loop back test enabled, ESBCFG[7]=1, the register will be 
writable, otherwise, read-only. 
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ESB Enable for External Device 


rowset[ Wome | et | Type | _____—_—escplon == (tat | ak 


4 R/W Low clock mode enable (clock source 32KHz) 
For performance and power saving consideration, while low 
clock mode enabled, please set the query function off. 
0: Disable 
1: Enable 
3 R/W 


Enable external ESB device decoding address 
OxFEEO~OxFEFF 


0: Disable 
1: Enable 
2 R/W Enable external ESB device decoding address 
OxFCCO~OxFCCF 
0: Disable 
1: Enable 





Enable external ESB device decoding address 
OxFCBO~0OxFCBF 


0: Disable 
1: Enable 


Enable external ESB device decoding address 
OxFDOO~OxFDFF. 


0: Disable 
1: Enable 
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ESB Interrupt Event Pending Flag for External Chip 


ponser| Name | Bit | Te | Description | Defeuit | Bank 


0x97 ESBINT 7 R/W1C | Interrupt event pending flag of IRQ7 (cascade mode only) 0x00 OxFC 

0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ6 (cascade mode only) 
0: no event 
1: event occurs 

R/W1C | | Interrupt event pending flag of IRQ5 (cascade mode only) 
0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ4 (cascade mode only) 
0: no event 
1: event occurs 

R/W1C | Interrupt event pending flag of IRQ3 
0: no event 
1: event occurs 
Interrupt event pending flag of IRQ2 
0: no event 
1: event occurs 
Interrupt event pending flag of IRQ1 
0: no event 
1: event occurs 
Interrupt event pending flag of IRQO 
0: no event 
1: event occurs 


ESB Cascade Mode Configuration 


ae 


0x98 ESBCAS Interrupt enable of IRQ7 for external chip 0x00 OxFC 

0: disable 

1: enable 

Interrupt enable of IRQ6 for external chip 

0: disable 

1: enable 

Interrupt enable of IRQ5 for external chip 

0: disable 

1: enable 

Interrupt enable of IRQ4 for external chip 

0: disable 

1: enable 

SL 

Cascade mode enable 

0: disable 

1: enable 
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4.4.3 ESB Programming Sample 


In this section gives some programming sample to control ESB module. Please 
note, ENE does not guarantee these codes in every field application. The following table describes 
scenario of ESB filed application. 

A device connecting to ESB master. 


GPIOFS08[4:3] (OxFC01[4:3])= 11b ; ESB function selection pin 
GPIOIE08[4] (OxFC61[4]) = 1b ; set related pin as an input 


ESBCFG (0xFC90) = 0x69 ; ESB clock=32MHz / EPB mode enable 
ESBED (0OxFC96) = 0x02 ; enable ESB 


Now F/W can access register OxFCCO~OxFCCF 
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4.5 Internal KeyBoard (IKB) Encoder 
4.5.1 IKB Function Description 
The KBC supports internal keyboard encoder (IKB) in the notebook system. Here is the 


feature highlight of IKB module. 


- Support 18x8 matrix. 

- Keyboard scan output (KSO) 18 lines. 

- Keyboard scan input (KSI) 8 lines 

- KSO/KSI can be programmed to be GPIO 

- KSO/KSI internal programmable pull-high feature supported. 
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4.5.2 IKB Registers Description 


IKB Configuration 


ottset | Name | sit | Te | eseription | Default | Bank 





OxA0O IKBCFG 7 R/W IKB scan controller test mode enable. 0x00 OxFC 
0: Disable 
1: Enable 
R/W IKB PS/2 wait time setting. The IKB makes sure PS/2 bus idle 
for specific time and then transmit the scan codes. 
0:8 us 
1:64 us 
Force controller to scan key matrix. Write “1” to start. 
2 R/W IKB scan repeat enable. 
Set this bit force the IKB controller to scan every 30ms. 
0: Disable 
1: Enable 
Standard KB command hardware mode enable. 
Once the IKB received standard KB command, the hardware 
will handle it. 
0: Disable 
1: Enable 
IKB. scan controller enable. 
0: Disable 
1: Enable 
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onset | Name | Bit | Tye | Description | Defeat | Bank 


IKB Typematic Control 


NumLock key 
0: Fn-Lock 


1: NumLock =Fn-Lock 


Flag of Fn-Shift (in hardware mode) 
0: Fn-Shift not pressed 


1: Fn-Shift pressed 


Flag of Fn-Lock (in hardware mode) 
0: Fn-Lock not pressed 


1: Fn-Lock pressed 


LED output polarity, CapLock/NumLock/ScrLock output 


0: positive logic 


CapLock LED driving 


Once EC firmware gets the command to light up CapLock 


LED, F/W will setup this bit. 
NumLock LED driving 


Once EC firmware gets the command to light up NumLock 


LED, F/W will setup this bit. 
ScrLock LED driving 


Once EC firmware gets the command to light up ScrLock 


LED, F/W will setup this bit. 


Reserved 


“ _ 
aye 
A R/W 
1: negative logic 
ope 


EE | [uct Sr ee 


OxA2 | IKBTYPEC 
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1* key repeat delay time selection. 


0Ob: 250ms 
01b: 500ms 
10b: 750ms 
11b: 1 sec 


Typematic repeat characters per second. 


1Fh: 2 char/sec 
1Bh: 3 char/sec 
18h: 4 char/sec 
17h: 5 char/sec 
15h: 6 char/sec 
13h: 8 char/sec 


10h: 10 char/sec 
ODh: 12 char/sec 
OBh: 15 char/sec 
O8h: 16 char/sec 
O5h: 20 char/sec 
OOh: 30 char/sec 
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roset[ Wome | et | Type | ___—_—_—Desciplon === (tat | ak 


| 
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0x00 | OxFC 
Interrupt enable. While the following commands handled by 
hardware occur. 
KB reset / KB disable / Non-standard hardware mode command 
0: Disable 
1: Enable 
IKB RX finished interrupt enable. 
0: Disable 
1: Enable 
IKB TX finished interrupt enable. 
0: Disable 
1: Enable 
IKB typmatic repeat timeout interrupt enable. 
0: Disable 
1: Enable 
IKB scan code finished interrupt enable. (IKBHCFG[0]=0) 
0: Disable 
1: Enable 
Or IKB break key (hotkey) interrupt enable. (IKBHCFG[0]=1) 
0: Disable 
1: Enable 
IKB make key interrupt enable. (IKBHCFG[0]=0) 
0: Disable 
1: Enable 
Or IKB make key (hotkey) interrupt enable. (IKBHCFG[0]=1) 
0: Disable 
1: Enable 


56 





CNie 


NE TECHNOLOGY INC. 


KB926D Keyboard Controller Datasheet 





‘ones: none | at | Type | essipen —————* et | a 


ik 
ai 


| | 


7 RIW1C 


ih 


Force the IKB controller enter idle mode. 0x00 OxFC 
Write “1” to enter idle mode. 

IKBSADR (0OxFCAQ) valid flag. 

0: no more valid IKBSADR 

1: IKBSADR valid 

Interrupt flag. While the following commands handled by 
hardware occur. 

KB reset / KB disable 

0: event is not active 

1: event is active 

IKB RX finished and non-standard hardware mode command 
occurring interrupt flag. 

0: event is not active 

1: event is active 

IKB TX finished interrupt flag. 

0: event is not active 

1: event is active 

IKB typmatic repeat timeout interrupt flag 

0: event is not active 

1: event is active 

IKB scan code finished interrupt flag. (IKBHCFG[0]=0) 
IKB break key (hotkey) interrupt flag. (IKBHCFG[0]=1) 
0: eventis not active 

1: event is active 

IKB make key interrupt flag. (IKBHCFG[0]=0) 

IKB make key (hotkey) interrupt flag. (IKBHCFG[0]=1) 
0: Disable 

1: Enable 


The IKB port to transmit data to PS/2 controller 0x00 OxFC 
Writing to this port, the data will be delivered to PS/2 controller. 

After transmission completes and a 1X finished interrupt 

issues. 


poset Name | Bit | Tye | Description | Defeuit | Bank 


— 
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The IKB port to receive data from PS/2 controller. 0x00 OxFC 
After receiving data from PS/2 controller, a RX finished interrupt 
issues. 
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IKB hotkey flag while hardware mode enable (IKBCFG[0]=1) 
0: event is not active 
1: event is active 


IKB hotkey finish indicator 


While KBC recognizes a hotkey, the KBC setup the hotkey flag 
(IKBCFG[2]) to invoke firmware to handle. Firmware will write 
“1” to this bit after completing the hotkey event. 


IKB hardware mode enable 
0: Disable 
1: Enable 


IKBSADR cI IKB scan address of current key 


ecrintior etal lt 
ESC! 


—__ KSO release (floating) time OxF7 a 
NN | =(value+1)*8yus 
'e 0 R/W KSO drive low time 
Time = (value + 1)*8yus 


The scan controller places make key in this register. 0x00 OxFC 
If hotkey occurs, the register contains the matrix value. 


The scan controller places break key in this register. 0x00 OxFC 
If hotkey occurs, the register contains the matrix value. 


| | Default — fault E 
a 
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ies 


OxAF 
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IKB Matrix Table Address = OxF400 + (IKBMTA * 0x100) 
0: OxF400~0xF4FF 4: OxF800~0xF8FF 
1: OxF500~0xF5FF 5: OxF900~0xF9OFF 
2: OxF600~OxF6FF 6: OxFAO0~OxFAFF 
3: OxF700~0xF7FF 7: OxFBOO~OxFBFF 


| Default | ae 


0x00 OxFC 


IKB code buffer full flag. When the code buffer full, this flag will 
be set. 


0: not over 8 keys in the code buffer. 
1: 8 keys in the code buffer.. 


Ghost key identification flag (IKBHCFG[0]=1) 

0: No ghost key 

1: Ghost key found 

IKB make key scan flag. If this bit is set to “1”, all the make keys 


will be ignored. 
0: not over 5 make key occur at a time 


1: over 5 make key occur at a time 
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4.5.3 IKB Matrix Value Mapping Table 
In this section, the following tables show the mapping information between matrix value 
and PS/2 set1 scan code. The first one is the standard keys mapping, and the second one is for 


multimedia keys mapping. 





a 
poche ge een er 
a 
a = 
ce 
Reserved Reserved 
[stare aet 
A 
Cd 
Pe [toto] th 
ee 


[son ene 

\(US only) ~#(102-key) 
ee 
a 
an ae otea 
gn ah ne 
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SO 
a 
[am | Resenes | os | am «| —iResenes 
2 [res eens 


Reserved 


4 Left Arrow 
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Multimedia Keys 





Matrix Matrix 

Scan Code Scan Code 
Value Description ee Value Description ne 
(set 2) socal) (set 2) (set 1) 


00h—7Fh | Standard Keys Soot ACPI Sleep EO 5F 
above 
es a 


em | Reneak | even 
8 
8 
8 
8 
8 
8 


co | pracone [Sha = 


0h www Search| _ E065 


| sch | Page Up E0h 49h 


87h 

88h 

Ah 

Bh 

Ch 

Dh 

Eh 

Fh 

90h 

Leama rroue EOh 41h WWW Home EOh 32h 
92h EOh 50h WWW Back EOh 6Ah 

93h Right Arrow EOh 4Dh WWW Forward EOh 69h 

94h WWW Stop EOh 68h 

95h 

96h 

97h 

98h 

99h 


WWW Refresh EOh 67h 


WWW Favor EOh 66h 
code 
No scan 


| 99h =| ACPI Power E0h5Eh_ =| B4h—FFh Hot Key SS 


code 
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4.6 Pulse Width Modulation (PWM) 
4.6.1 PWM Function Description 
Pulse width modulation (PWM) is a powerful technique for controlling analog circuits with 
a processor's digital outputs. PWM is employed in a wide variety of applications, ranging from 
measurement and communications to power control and conversion. 
The KBC supports 4 PWM channels. 2 channels (PWMO0/PWM'1) are for 8-bit resolution 
and 2 channels (PWM2/PWMsS3) are for 14-bit resolution. The PWM provides clock source selection 


which is defined in the register description. 


10% 


50% 


40% 


Aigure, PWM Guty Cycle 


. The duty cycle of PWM. can be illustrated as the above figure. The following summarizes 


the relationship about the applications with the definition in the PWM registers description. 


Duty Cycle . | (PWM High Period Length+1)/(PWM Cycle Period Length+1) *100% 


Cycle Length | ( PWM Cycle Length Register +1) * (PWM clock source) For 8-bit 
Cycle Length ( PWMCYC + 1 ) * 2* (1+ Prescaler )/(Peripheral clock or fixed 1 MHZ) | For 14-bit 





For the limitation of current design, in some critical cases, the PWM output will be the one 


as the following table. 


Condition PWM Output 
H>C Always “1” (High) 
H=0x00 and C=0x00 Always “1” (High) 


H=0x00 and C=0xFF A Short Pulse 


H=O0xFF and C=0x00 Always “1” (High) 
Switch to GPIO mode and output low Always “0” (Low) 
H= High Period Length (PWMHIGH) , C= Cycle Period Length (PWMCYCL) 
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4.6.2 PWM Registers Description 





| 


0x00 PWMCFG 


0x01 PWMHIGHO 


PWMCYCo 


0x03 PWMHIGH1 


PWM1 clock source selection 
0:0.976 us (1 us) 

1: 62.5 us (64 us) 

2: 250 ws (2561 ws) 


[en | Te 
7-6 | R/W 
3: 3.99ms (4ms) 


A 


R/W PWM1 Enable 
0: Disable 
1: Enable 


3-2 R/W PWMO clock source selection 
0:0.976 us (1 us) 
1: 62.5 us (64 us) 
2: 250 ws (2561 ws) 
3: 3.99ms (4ms) 


R/W PWMO Enable 
0: Disable 
1: Enable 


aoa Ed 










R/W High Period Length of PWMO. This should be smaller = 0x00 
Cycle Length. 


) T ) lt 


ee ee ee 


a 
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| Offset Name Bit voe 
0x06 PWMCFG2 7 R/W PWMz2 Enable 
0: Disable 
1: Enable 


R/W PWM2 prescaler clock selection 
0: peripheral clock 
1: 1MHz clock (fixed) 
5-0 R/W The 6-bit prescaler of PWM2 
The precaler value = register value + 1 








| PWM3 Enable 
0: Disable 
1: Enable 


R/W PWMB3 prescaler clock selection 
0: peripheral clock 
1: 1MHz clock (fixed) 
5-0 R/W The 6-bit prescaler of PWM3 
The precaler value = register value + 1 


L163 


Default | Bank 


| F Default | Bank 
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4.6.3 PWM Programming Sample 


In this section gives some programming sample to control PWM module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of PWM filed application. 


Programming model 


6. set related GPIO function selection register. 
GPIOFS08[7] (OxFC01[7]).= 1b 
2. clock selection = 4ms 
PWMCFG[3:0] (OxFEOO[3:0]) = 1101b 
3. cycle = 4ms.* (24+1) 
PWMCYCLO (OxFEO2) = 0x18 
4. duty cycle =(9+1)/(24+1) = 40% 
PVW/MHIGHO (OxFE01) = 0x09 
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4.7 Fan Controller 
4.7.1 Fan Function Description 


The KBC provides 2 interfaces with speed monitor for fan control. Two clock selections 
for fan controller, one is main clock base and the other is fixed 62.5 1s. The fan controller can be 


configured as a PWM function, as known as FANPWM. 


4.7.1.1 Fan Tachometer Monitor 
The fan tachometer is implemented by a 12-bit counter with two clock selections, 
system clock or fixed 62.5 4s. The following figure gives an example for fan speed monitor and 
control. The KBC uses the pin FANPWMO/1 to drive external fan device, and the fan device 
feedback the speed via the pin FANFBO/1. The fan controller keeps the speed in the monitor register. 
The fan controller will compare the speed and check if the current speed is higher or slower than the 
expected one. If slower, then the controller will increase the. frequency to drive FANPWMO/' 


automatically, otherwise decrease the frequency. The expected speed can be programmable by 
F/W. 









JUUUL 
FANPWMO/' 


Fan Controller 


speed Set Register 


speed Monitor Register 









FANFBO/1 
JUUUL 


Here a RPM table is given for programmers. In this table, the information between RPM 


and value for fan speed set is shown. 


rnpu | Roundimin | Roundiisss | ys!Round | Value (Set Counter) _ 


3000 3000 a 20000 320 (20000/62.5) 
2000 2000 33.333 30000 480 (30000/62.5) 
1000 1000 16.667 60000 960 (60000/62.5) 


120000 1920(120000/62.5) 





RPM (round/min) = 60,000,000 / (FANMON *62.5) 
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4.7.1.2 FANPWM Function 
The fan controller can be used as a 12-bit PWM function. While PWM function 


applied, the fan controller will refer to the peripheral clock, and the PWM high period and cycle time 
can be determined as the following formula: 
Cycle Length = (PWM cycle register + 1 ) * peripheral clock 
PWM High Period = (PWM high period register + 1 ) * peripheral clock 
Please note, to program the high pulse width of PWM (FANPWMH0/FANPWMLO 
and FANPWMH1/FANPWML41, i.e., OxFE26/OxFE27 and OxFE36/0xFE37), high-byte first and 


then low-byte in order. 
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4.7.2 Fan Registers Description 


Fan0O Configuration 


rowset[ Wome | et | Type | _____esciplon == tlt | ak 


0x20 | FANCFGO 
RIW 
{ 
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FANO monitor clock selection. 0x00 OxFE 
0: peripheral clock 

1: fixed 62.5 ws (64 ws) 

FANO speed monitor counter edge selection. 

Fan speed monitor counts the high period number between 
edges. 

0: count between two rising edges. 

1: count between one rising and one falling edge. 

FANPWM0 cycle width enable 

0: Disable 

1: Enable 

FANPWM0 enable. 

0: Disable 

1: Enable 

FANO speed monitor interrupt enable 

0: Disable 

1: Enable 

FANO speed monitor timeout error interrupt enable 

0: Disable 

1: Enable 

Automatic FANPWM control enable. FANCFGO[0] and 
FANCFGO[4] should be set at the same time to make it work. 
Please note, once enabled, if fan speed monitor counter 
smaller than 128, i.e., feedback frequency smaller than 3ms, 
the automatic fan control will take it as noise. 

0: Disable 

1: Enable 

FANO tachometer monitor enable. 

0: Disable 

1: Enable 
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FANSTSO 
0: Disable 
1: Enable 


FANO digital noise filter enable. 
0: Disable 
1: Enable 


1 R/W1C_ | Flag of FANO speed monitor timeout error 
0: no timeout error 
1: timeout error event 
R/W1C | Flag of FANO speed monitor update event. 
0: no update event. 
1: update event 


FANMONHO 3-0 High 4 bits of FANO speed monitor counter value 
FANMONLO | 7-0 | RO | Low 8 bits of FANO speed monitor counter value OxFF 








FANSETHO High 4 bits of target FANO speed counter value. 


FANSETLO Low 8 bits of target FANO speed counter value. 


a 


scription | Detau Bank 


0x26 FANPWMHO | 3-0 R/W | High 4 bits of FANPWMO high pulse width. (FANCFGO[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 

0x27 FANPWMLO | 7-0 R/W | Low 8 bits of FANPWMO high pulse width. (FANCFGO[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 


escription Default Bank 


0x28 FANCPWMHO | 3-0 High 4 bits of current FANPWMO high pulse width. 0x00 OxFE 
(FANCFGO[1]=0 only) 

0x29 FANCPWMLO | 7-0 Low 8 bits of current FANPWMO0O high pulse width. 0x00 OxFE 
(FANCFGO[1]=0 only) 
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FANPWM0 Cycle Length (12-bit) 


[Offset | Name | Bit | Type | Description =| Default | Bank 
Ox2A FANPWMCHO | 3-0 R/W | High 4 bits of Cycle length of FANPWM0O (FANCFGO[5]=1) 0x00 OxFE 
Cycle length = (PWM cycle register + 1 ) * peripheral clock 
0Ox2B | FANPWMCHLO | 7-0 R/W | Low 8 bits of Cycle length of FANPWM0O (FANCFGO[5]=1) 0x00 OxFE 
Cycle length = (PWM cycle register + 1 ) * peripheral clock 
FANPWMO Auto-Load High Pulse Width Bits 


Offset ) Bi Description Default 


Ox2C FANUPWMO Reserved 0x00 OxFE 
3-0 If auto-load feature enabled (FANSTSO[7]=1), this register 
value will be auto-loaded into FANCPWMHO registers and 
FANCPWMLO will be forced to be zero while monitor timeout 
occurs 


Fan1 Configuration 


Offset | Name | Bit | Tye | Description | Default | Bank 


0x30 FANCFG1 7 R/W FAN1 monitor clock selection. 0x00 OxFE 
0: peripheral clock 
1: fixed 64 us 
R/W FAN1 speed monitor counter edge selection. 

Fan speed monitor counts the high period number between 
edges. 
0: count between two.rising edges. 
1: count between one rising and one falling edge. 

5 R/W FANPWM1 cycle width enable 
0: Disable 
1: Enable 

4 R/W FANPWM1 enable. 
0: Disable 
1: Enable 

3 R/W FAN1 speed monitor interrupt enable 
0: Disable 
1: Enable 

2 R/W FAN1 speed monitor timeout error interrupt enable 
0: Disable 
1: Enable 

1 R/W Automatic FANPWM control enable. FANCFG1[0] and 
FANCFG1[4] should be set at the same time to make it work. 
Please note, once enabled, if fan speed monitor counter 
smaller than 128, i.e., feedback frequency smaller than 3ms, 
the automatic fan control will take it as noise. 
0: Disable 
1: Enable 

R/W FAN1 tachometer monitor enable. 

0: Disable 
1: Enable 
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FANSTS1 
0: Disable 
1: Enable 


FAN1 digital noise filter enable. 
0: Disable 
1: Enable 


1 R/W Flag of FAN1 speed monitor timeout error 
0: no timeout error 
1: timeout error event 
R/W Flag of FAN1 speed monitor update event. 
0: no update event. 
1: update event 


Offset sit pe escription 
FANMONH1 3-0 High 4 bits of FAN1 speed monitor counter value 
FANMONL1 Low 8 bits of FAN1 speed monitor counter value OxFF 








Offset | Name sit | iype Yescription j Default 3ank | 
FANSETH1 High 4 bits of target FAN1 speed counter value. 
FANSETL1 Low 8 bits of target FAN1 speed counter value. 


scription | Detau Bank 


0x36 FANPWMH1 | 3-0 R/W | High 4 bits of FANPWM1 high pulse width. (FANCFG1[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 

0x37 FANPWML1 | 7-0 R/W | Low 8 bits of FANPWM1 high pulse width. (FANCFG1[1]=0 0x00 OxFE 
only) 
PWM high period = 
(PWM high pulse register + 1) * peripheral clock 


escription Default | Bank 


0x38 FANCPWMH1 | 3-0 High 4 bits of current FANPWMO high pulse width. 0x00 OxFE 
(FANCFG1[1]=0 only) 

0x39 FANCPWML1 7-0 Low 8 bits of current FANPWMO high pulse width. 0x00 OxFE 
(FANCFG1[1]=0 only) 
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Default Bank 
Ox3A FANPWMCH1 R/W - 4 bits of Cycle length of FANPWM1 (FANCFG1[5]=1) 0x00 i 
Cycle length = (PWM cycle register + 1 ) * peripheral clock 
0x3B FANPWMCHL1 | 7-0 R/W Low 8 bits of Cycle length of FANPWM1 (FANCFG1[5]=1) 0x00 OxFE 
Cycle length = (PWM cycle register + 1 ) * peripheral clock 








Name 


0x3C | FANUPWM1 Reserved 0x00 | OxFE 
3-0 R/W If auto-load feature enabled (FANSTS1[7]=1), this register 
value will be auto-loaded into FANCPWMH1 registers and 
FANCPWML41 will be forced to be zero while monitor timeout 
occurs 
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4.7.3 Fan Programming Sample 
In this section gives some programming sample to control FAN module. Please note, ENE 


does not guarantee these codes in every field application. The following table describes scenario of 


FAN filed application. 


FANO @ 4000 rpm with automatic PWM control 
FAN1 @ some rpm with fixed PWM control 


Programming model 


For FANO: 

6. set related GPIO function select register to enable alternative output. 
GPIOFS10[2] (OxFCO2[2]) = 1b 

2. set related GPIO input enable. 
GPIOIE10[4] (OxFC62[4]) = 1b 

3. set FANO configuration register 
FANCFGO (OxFE20) = 0x93 


4. set FANO speed monitor counter value 
FANMONHO (OxFE24) = 0x00 
FANMONLO (OxFE25) = OxFO 


For FAN1: 
6. set related GPIO function select register to enable alternative output. 
GPIOFS10[3] (OxFC02[3]) = 1b 
2. set FAN1 configuration register 
FANCFG1 (OxFE30) = 0x90 
3. set FAN1,speed monitor counter value 
FANPWMH1 (OxFE36) = 0x03 
FANPWML2 (0xFE37) = OxE8& 
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4.8 General Purpose Timer (GPT) 
4.8.1 GPT Function Description 
The KBC provides 4 GPTs (General Purpose Timers), two 16-bit timers and two 8-bit 
timers. These 4 GPTs operate based on 32./68KHz and all timers have the interrupt capability. The 
GPT is simply a free run counter. While the timer meets the specific value in count register, for 
instance, OXFE53 and OxFE55, an interrupt issues (if interrupt enabled) and the counter reset to be 
zero. 
- GPTO and GPT1 are 8-bit timers. 
- GPT2 and GPT3 are 16-bit timers. 


4.8.2 GPT Registers Description 
GPT Configuration 


GPT test mode enable. 

In test mode, the GPT runs with main clock. 
0: Disable 

1: Enable 

GPT3,counting and interrupt enable. 
0: Disable 

1: Enable 

GPT2 counting and interrupt enable. 
0: Disable 

1: Enable 

GPT1 counting and interrupt enable. 
0: Disable 

1: Enable 

GPTO counting and interrupt enable. 
0: Disable 

1: Enable 


GPT Pending Flag 


0x51 GPTPF Writing “1” to this bit forces GPT3 restart. 0x00 | OxFE 
| 6 | wo | Writing “1” to this bit forces GPT2 restart. 
Writing “1” to this bit forces GPT1 restart. 


Writing “1” to this bit forces GPTO restart. 
Interrupt pending flag of GPT3. 


Interrupt pending flag of GPT2. 
Interrupt pending flag of GPT1. 
) 0 | RIC | Interrupt pending flag of GPTO. 
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ifs 
rev [ro Ro [peewee 


0x53 GPTO _ GPTO counter meets this value, an interrupt issues. 0x00 OxFE 
GPTO restart to count from zero. 


x55 GPT1 / RW = GPT1 counter meets Ge value, value, an interrupt issues. / ox00 | cs 
GPT1 restart to count from zero. 


GPT2H 7-0 R/W High byte of GPT2 counter value. 0x00 —_ 
Once GPT2 counter meets this 16-bit value, an interrupt issues. 
GPT2 restart to count from zero. 

GPT2L 7-0 R/W | Low byte of GPT2 counter value. 0x00 OxFE 
Once GPT2 counter meets this 16-bit value, an interrupt issues. 
GPT2 restart to count from zero. 


GPT3H 7-0 R/W_ | High byte of GPT3 counter value. 0x00 Ras 
Once GPT3 counter meets this 16-bit value, an interrupt issues. 
GPT3 restart to count from zero. 

GPT3L 7-0 R/W_ | Low byte of GPT3 counter value. 0x00 OxFE 
Once GPT2 counter meets this 16-bit value, an interrupt issues. 
GPT3 restart to count from zero. 
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4.8.3 GPT Programming Sample 
In this section gives some programming sample to control GPT module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of GPT filed application. 


Programming GPT0 to issue an interrupt every 5ms 


6. set GPT configuration register, enable GPTO interrupt. 
GPTCFG[0] (OxFE50[0]) = 1b 


2. fill the GPT counter value. 
GPTO (OxFE53) = OxA6___; 5000/30 = OxA6 
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4.9 Serial Device Interface Controller (SDI) 
4.9.1 SDI Function Description 

The Serial Peripheral Interface Bus or SPI (often pronounced “spy”) bus is a 
synchronous serial data link standard designed by Motorola that operates in full duplex mode. 
Devices communicate in master/slave mode where the master device initiates the data frame. 
Multiple slave devices are allowed with individual slave select (chip select) lines. The following figure 
gives an example of how a SPI master works with 3 SPI slaves. 

Where 

SDICLK — Serial Clock (output from master) 

SDIMOSI — Master Output, Slave Input (output from master) 

SDIMISO — Master Input, Slave Output (output from slave) 

SDICS# — Slave Select (active low; output from master, or said CS, Chip Select) 


SDICLK 
SDIMISO 
SDIMOSI 

SDICS# 


GPIO_X 
GPIO_Y 


KBC SDI 
Controller 


SO SPI 
S| Slave3 
Cs 





To support more SPI applications, the KBC introduces a SPI master interface, called SDI 


(Serial Device Interface). With simple programming interface, the F/W can easily communicate with 


SPI slave devices. 
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4.9.2 SDI Registers Description 





Reserved 


6-4 RSV 
3-2 R/W SDICCLK divider. 
SDICLK frequency = peripheral clock / [( divider +1)*2] 


1 R/W SDIDO/SDIDI Timing. 

0: SDIDO changes data at rising edge of SDICLK. (device 
latches at falling edge of SDICLK) 
SDIDI latch data at rising edge of SDICLK. (device changes 
at falling edge of SDICLK). 

1: SDIDO changes data at falling edge of SDICLK. (device 
latches at rising edge of SDICLK) 
SDIDI latch data at falling edge of SDICLK. (device changes 
at rising edge of SDICLK). 





R/W SDICS# / SDI data port enable. 
0: Disable 
1: Enable 


las Default | Bank 
While SDICSR[7]=0 (SDI not busy), writing to this register 0x00 OxFE 
forces data output to SDIDO in continuously serial 8 bits. MSB 
first. 


Description Default | Bank 
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4.9.3 SDI Programming Sample 


In this section gives some programming sample to control SDI module. Please note, 


ENE does not guarantee these codes in every field application. The following table describes 


scenario of SDI filed application. 





—r LE) SS AY m= My nea | ali | 
AEAV OIA | Vo COMMaAaNnd, 


MODES o 4 2 3 4 5 6 7 8&@ 8 0 dW 12 
| 
SCK MODE® el ES! ES! BI! Be! & 


| | | 
s1 KXAN CS CXARXAIAAKAAKXIAXKAA AAA AL 
HIGH IMPEDANCE ; , — — 


1248 F11.0 
Register Out 


GPXAFSOO[2:0] (OxFCOC[2:0])=111b; //Select SDI function pins 


GPXDIEOO[0] (OxFC6C[0]) = 1b; //Enable.SDI data input 

SDICSR (OxFE70) = 0x01; //Set CE# low, SPI clock = Peripheral //clock/2 

SDIBO (OxFE/71) = 0x05; //Transfer CMD(0x05) to device 

Wait SDICSR[7] (OxFE70[7]) = 1b; //Wait bus idle 

SDIBO (OxFE71) = 0x00; //Transfer dummy byte to device and //device sends status byte to SDI 
Wait SDICSR[7] (OxFE70[7]) = 1b; //Wait bus idle 

SDICSR (0xFE70) = 0x00; //Set CE# high 

Read SDIBI (OxFE72); //Get device status 
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4.10 Watchdog Timer (WDT) 
4.10.1 WDT Function Description 
A Watchdog Timer (WDT) is a hardware timing device that triggers a system reset while 
the system encounters any unrecoverable situation. The WDT utilizes 32.768KHz for operation. The 
WDT triggers the system reset in two ways. 
- Reset the 8051 microprocessor only. 


- Reset the whole logic, except GPIO modules. 


Here gives the highlight of WDT features: 
- 20 bit Watchdog 
- Watchdog password protection. 
- Interrupt support. 
- WDT LED blinking support. 
- New 24 bit timer (TMR) support. 


4.10.2 WDT Registers Description 
WDT Configuration 


romana [on [Te | __eseron [aeat [ a 





0x80 WDTCFG R/W_ | WDT clock source selection 0x00 OxFE 

0: internal 32.768KHz 
1: external 32.768KHz OSC. 

R/W WDT disable password 
Writing 1001b to this field will force WDT disable 

R/W WDT test mode enable. 
0: normal mode 
1: test mode, clock driven by internal 32MHz. (WDTCFG[7] 

ignore) 

WDT interrupt enable. 
0: Disable 
1: Enable 

R/W WDT reset enable. 
Once WDT resets, two WDT pending flags are clear. 
0: Disable 
1: Enable 
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0x81 | WDTPF pes eee [Reed 0x00 | OxFE 


R/W1Cc | WDT interrupt flag 


Once the timer counts to half of WDT (OxFE82), an interrupt 
occurs. If the timer counts to WDT(OxFE82), a WDT reset 
Occurs. 


0: no event 
1: event occurs 


WDT reset flag 


Once the timer counts to WDT (OxFE82), a WDT reset occurs 
and this flag is set. 


0: no event 
1: event occurs 


= high 8-bits of WDT counter value. 0x00 = 
The WDT timer unit is 128ms. 


Please note, fill this value at least greater than or equal 3 (>=3) 
for hardware limitation. 


2-0 R/W LED Blinking configuration. 
0: LED output keeps high 
1: LED output keeps low 500ms for every 1 sec. 
2: LED output keeps low 500ms for every 2 sec 
3: LED output keeps low 500ms for every 4 sec 
4: LED output keeps low 500ms for every 8 sec 
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| TMR enable 
0: Disbale/reset TMR 
1:Enable TMR 


Reserved 


TMR interrupt pending flag overflow. 


While TMR interrupt flag (TMR_CFG[1]) is set and an interrupt 
event occurs again. This bit will be set and can be clear via 
writing TMR_CFG[7] with “O”. 


0: no event 
1: event occurs 


TMR interrupt flag. 


When TMR counter[23:16] is equal to TMR_MATCH register. 
This bit will be set. 


0: no event 
1: event occurs 


TMR counter start control. 
0: stop counting 
1: start counting 


Offset Default sal 


Jame sit ype | escriptior | Default | ank 
TMR_V2 )70 | RO | Value for TMR counter[15:8] 
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4.10.3 WDT Programming Sample 
In this section gives some programming sample to control WDT module. Please note, ENE 
does not guarantee these codes in every field application. The following table describes scenario of 
WDT filed application. 
le 


Set WDT=512ms to reset system, and an interrupt occurs while 
WDT=256ms (half of WODT) 


WDT (OxFE82) = 0x04 - set WDT=512ms 
WDTCFG (OxFE80) = 0x03 _ =; enable interrupt and WDT reset 
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4.11 Low Pin Count Interface (LPC) 
4.11.1 LPC Function Description 
The Low Pin Count (LPC) is an interface for modern ISA-free system. The KBC 
connects to the system via LPC interface. The following LPC cycle types are supported. 
ees |e 
LPC I/O Read 8-bit 


4.11.2 LPC I/O Decode Range 


tem [Pot Comet 
Reyboarcontoier [eons SSC 
[teoseyO =i soncn.2enarn | 


4.11.3 LPC Memory Decode Range 


ert | wit 
(LPCSCFG[3],LPCFWH[7:6]) 
000C_0000 ~ OOOF_FFFF *x 256K (default) Ob,00b 
FFFC_0000 ~ FFFF_FFFF 
000C_0000 ~ OOOF_FFFF * 512K Ob,01b 
FFF8_0000 ~ FFFF_FFFF 
O000C_0000 ~ OOOF_FFFF * Ob,10b 
FFFO_0000 ~ FFFF_FFFF 








000C_0000 ~ 000F_FFFF * 
FFCO_0000 ~ FFFF_FFFF 


000C_0000 ~ 000F_FFFF * 2M Ob,11b 
FFEO_0000 ~ FFFF_FFFF 


* LPC module decodes low memory address only in 256K range. 
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4.11.4 FWH Memory Decode Range 


(LPCSCFG[3],LPCFWH[7:6]) 
FFC_0000 ~ FFF_FFFF 
OOC_0000 ~ OOF _FFFF x 512K Ob,01b 
OOC_0000 ~ OOF _FFFF x 1M Ob,10b 
OOC_0000 ~ OOF _FFFF x 2M 0b,11b 
OOC_0000 ~ OOF _FFFF x 4M 1b,00b 


4.11.5 Index-I/O Port 


The KBC provides a method to communicate with the host via legacy I/O port. The host 





can access the XRAM space inside the KBC. The 1/O. port is called Index-l/O. Two Index-l/Os are 
supported and programmable. The registers, LPCIBAH and LPCIBAL (OxFE92 and OxFE93), are 
used to specify the desired I/O port base. To enable the 2™ Index-I/O, the LPCSCFG[5], (OxFE9O[5]) 
should be set. The index-l/O base address will be 8 bytes align if the LPCSCFG[5] set, otherwise 4 
bytes alignment . For example, while the base address is OxFF2C and LPCSCFG[5] set, the 1° 
index-l/O address will be OxFF29 (io base +1). 

The following table collects the port definition for the host. The base address of Index-l/O 


is assumed to be io_base. 


1° Index-I/O 2" Index-I/O (LPCSCFG[5]=1) 
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Here is an example how to use an Index-l/O. 


EC F/W Host software 


EC F/W setups the base address, for instance, . Host setups the desired XRAM address: 
ee aS Seen eee Port 0x381 = high byte of XRAM address 


LPCIBAL=0x80. Port 0x382 = low byte of XRAM address 


If the 2"° Index-I/O is needed, turn on the enable 
bit. That is, LPCSCFG[5]=1 (OxFE90[5]=1). . And then the host can access the content/data 


via Port 0x383. 


If the 2"° Index-l/O required. 

Port 0x385 = high byte of XRAM address 
Port 0x386 = low byte of XRAM address 
Port 0x387 = content/data of XRAM address 





4.11.6 Extended I/O Port (Debug Port, Port80) 

Developers may use legacy I/O port, 0x80 for debug. The KBC provides a debug 
interface for this application, called extended I/O port (debug port). The port address can be 
programmable in the KBC. The host software can use this interface not only for debug but also for 
special communication with the EC F/W. This interface provides interrupt capability as well. That is, 
while host accesses this I/O port, an interrupt to 8051 occurs. There is one thing should be reminded. 
The interrupt feature is only for l/O-write to this port, not for I/O-read. Please note, the interrupt 


capability is controlled in the register ECCFG[2] (OxFFO4[2]). 
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4.11.7 LPC Registers Description 
LPC SIRQ Configuration for Quiet Mode 


onset | Name | Bit | Te | Description | Defeat | Bank 


0x90 | LPCSCFG 
re Rw 
ey 
cin 


LPC SIRQ Configuration 


Reserved 
Enable ee index-I/O mode 


Switch of ClIR/User IRQ 


Switch between CIR and User defined SIRQ, and the SIRQ 
channel is defined in LPCTCFG[3:0] 


0: User defined SIRQ 
1: CIR SIRQ 


Memory size 4MB enable (LPC/FWH). 

If this bit enable, please make sure LPCFWH[7:6]=00b 
0: Disable 

1: Enable 


LPC I/O 2Eh/2Fh decode enable. 


If enabled, OxFE9A/OxFEQ9B are configured to take in charge of 
LPC I/O 2Eh/2Fh. 


0: Disable 
1: Enable 


LPC SIRQ mode 
0: Continuous mode 
1: Quiet mode 


Force LPC SIRQ cycle start. 
Writing “1” to this bit forces SIRQ signal low for a pulse. 


[ottset | Name | Bit | Tyre | eseription | Default | Bank 


0x91 LPCSIRQ An. 


Ignore A22 of FWH cycle. 0x00 OxFE 
0: Disable 

1: Enable 

SCI SIRQ enable 

0: Disable 

1: Enable 

IRQ12 SIRQ enable 
0: Disable 

1: Enable 

IRQ1 SIRQ enable 
0: Disable 

1: Enable 

SCI SIRQ channel. 
0x00: no SIRQ 
0x01: IRQ1 

0x02: SMI# 

0x03: IRQ3 

0x04: IRQ4 

OxOF: IRQ15 


LPC Index-/O Base Address (16-bit) Index-I/O Base Address LPC Index-/O Base Address (16-bit) bit) 


Offset | Name | Bit | Type | Description =| Default | Bank 
LPCIBAH High byte of LPC index-/O address 
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0x94 LPCFWH Memory size selection (LPC/FWH) 

00b: 256KB 

01b: 512KB 

10b: 1MB 

11b: 2MB 

FWH memory cycle enable 
0: Disable 

1: Enable 

FWH IDSEL check enable 
0: Disable 

1: Enable 





LPCCFG | | | LPC memory write protection (including FWH) 
0: Disable 
1: Enable 


Index-l/O port enable 
0: Disable 
1: Enable 


KBC. 60h/64h I/O port enable 
0: Disable 
1: Enable 


Debug port (port 80) enable 
0: Disable 
1: Enable 


EC I/O port enable (default port 62h/66h) 
0: Disable 
1: Enable 


LPC memory cycle enable (not including FWH) 
0: Disable 
1: Enable 


SIRQ always in continuous mode enable 
0: Disable 
1: Enable 


LPC CLKRUN# enable 
0: Disable 
1: Enable 
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LPC I/O 0x2E/0x2F Configuration and Status (LPCSCFG[2]=1) 


romeet[ one [er [ Te [| eneton | tu [Ba 


The previous access type of 2Eh/2Fh 
0: Read 

1: Write 
Interrupt flag of accessing 2Fh I/O. 
0: no event 

1: event occurs 


2Fh I/O interrupt enable 


If this bit set, while host accesses 2Fh I/O, an interrupt will 
issue. 







0: Disable 
1: Enable 


Decode 2Eh/2Fh I/O enable. 
0: Disable 
1: Enable 
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User defined SIRQ Setting. 

0: Low 

1: High 

User defined SIRQ channel enable 
0: Disable 

1: Enable 


User defined SIRQ channel number 
0x00: no SIRQ 

0x01: IRQ1 

0x02: SMI# 

0x03: IRQ3 

0x04: IRQ4 


Ox0F: IRQ15 


sit | ype | Description Bank 
 ox9c_ | LPC2FDAT FAN Host writes data to I/O port Ox2F, EC F/W could read data from 0x00 OxFE 
this register. 
Ox9C 
7-0 W If host issue any read access to I/O port Ox2F, the host will get 
the data which kept in this register 


Name sit | ype | Yescriptior | c yefault | 
Ox9D LPC68CFG 7 R/W | LPC decode I/O port 68h/6Ch enable 0x00 = 

0: Disable 

1: Enable 

1 R/W IBF interrupt enable 

Interrupt issues while IBF rising (LPC write I/O 68h/6Ch) 

0: Disable 

1: Enable 

R/W OBF interrupt enable 

Interrupt issues while OBF falling (LPC read I/O 68h) 

0: Disable 

1: Enable 
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i L 8/0x6 ) ) OI I< i€g t 
jonser| Name | Bit | Te | Description =| Defauit | Bank 


Ox9E LPC68CSR 7 R/W1C | I/O 68h/6Ch busy flag. 0x00 OxFE 
EC F/W can write “1” to clear this flag. 
A write cycle to port 6Ch with data OxFF also clear this flag 
0: not busy 
1: busy 
Indicator of write port. 
0: write 68h occurs 
1: write 6Ch occurs. 
3 R/W1C_ | IBF interrupt flag 
Interrupt flag while IBF rising (LPC write I/O 68h/6Ch) 
0: no event 
1: event occurs 
2 R/W1C | OBF interrupt flag 
Interrupt flag while OBF falling (LPC read I/O 68h) 
0: no event 
1: event occurs 
IBF of port 68h/6Ch 
| 0 | Rwic | OBF of port 68h/6Ch 





Cd ee ti 
LPC68DAT Pe Host writes data to I/O port 68h/6Ch, EC F/W could read data 
from this register. 
Ox9F 
If host issue any read access to I/O port 68h/6Ch, the host will 
get the data which kept in this register 
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4.12 X-Bus Interface (XBI) 
4.12.1 XBI Function Description 
The KBC implements a XBI module to handle the related request from 8051/LPC to 


flash device. The following figure gives the illustration. 


8051/LPC 
Request 





The XBI module also takes the responsibility for the In-System-Programming (ISP) 
mechanism to update system BIOS. The detail steps to update system BIOS via ISP mode, please 
refer to the section of ISP. Here gives the feature of XBI module. 

- Two 8051 code segments, one for 16K and the other for 48K. 

- XBI arbiter to handle the transaction of 8051 and LPC request. 

- XBI pre-fetch code mechanism support for better performance. 

- Flash write-protection support. 


- ISP flash update support. 


4.12.2 XBI SPI Enhancement 
The 8051 microprocessor executes machine codes from SPI flash and the performance 
is determined by the read operation. To enhance the performance of SPI flash fetching, 3 special 
read protocols are introduced. They are Offset_Read, Short_Read and Dual_ Input protocols. The 


following sections give a brief introduction. 
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4.12.2.1 Original Read Protocol 


An original SPI read protocol to read flash is as the following figure. A chip select is 


asserted to the specific flash device and the SPI flash controller drives clock out. A 24-bit address 
phase follows 8-bit command phase. After a dummy phase, the SPI flash device returns data. 


Please note, the KBC currently supports 2MB (2Obit) size SPI flash, therefore, address bit, A23~A21 


are all zero. 
csz ~]| oe 


«command + 4 bit tadaress 








DI : 

DO = 
CSz _ RR e—————————————————————— = 
CLK... 





Ce 


aa paneer i Data out 1 —+|«— Data out 2 


DI ‘aa -73 Bog: wy AIRZALAD 
DO ee PRD TC PPD PPPS RES 





Co a 
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4.12.2.2 Short Read Protocol 
The 8051 microprocessor supports 16-bit address (64KB) internally. If the code 


fetching is within 64KB or 128KB, a Short_Read command will enhance the performance by 
reducing address phase to be 16-bit. The protocol is transparent to EC F/W. The F/W just takes 
care of the segment switch by XBISEGO and XBISEG1 (OxFEAO and OxFEA1). The high nibble 
of command Short_Read is programmable. Two command bytes are defined, 0x30 and 0x31, 
by default, that is, the high nibble is 0x3. The command 0x30 is used while the 1“ 64KB code 
segment is selected and 0x31 is for the 2’ 64KB code segment. Please note, the Short_Read 


command is not a generic SPI flash command and SPI flash device should support it as well. 


Command byte=0x30, A23~A17=0 and A16=0. (1*' 64KB code segment selected) 
C3Z | a 


+ command —+}+-—— 16-bit address —+ 


DO EES =e 
CSZ _ PRR RRSP PSPSPS SP = 


_ dummy nanan Data out 1 +4 Data out 2 


DI oe C7HGS5 84838 2° Ay “a3 


Sa ae me wl Mle “ce a 











Command byte=0x31, A23~A17=0 and A16=1. (2"° 64KB code segment selected) 
Cs7 \ oan 


command = a 16-bit pahensteain 
DD KEKE =~ OCKEXDO 


DO Se oes 
[oe ie 


CLK OP PPEPEPEPEPEPEP ULL 
+ dummy ———= Data out 1 le Data out 2 
DI... fee e5 Maes SET SOD 


Sa Soe Se Se 
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4.12.2.3 Offset Read Protocol 


To shorten the address phase and to improve the SPI flash performance, another 


new protocol is introduced. If branch instruction used often, an Offset_Read protocol will improve 
the performance while fetching code. Once the protocol is used, the address phase will be 8-bit long. 
lf the branch is over 128-byte long, the Offset_Read will not be utilized. Just like Short_Read 
command, the Offset_Read is also transparent to EC F/W. By default, the command byte is 0x32 
and the high nibble of this command is programmable. Please note, the Offset_Read command is 


not a generic SPI flash command and SPI flash device should support it as well. 


csz ~| tos 


cK UU SU ~ 


lk command —+|«—8-bit address offset — 
DO _ 


CSz _ Fe EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE———eeTee = 
CLK .. fPEPirififimirifis nik - 


——— dumn 
DI caus S77 R65 ASS 2 I eogoO- aoe 


DO ™ 
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4.12.2.4 Dual Input Protocol 


Besides the two new protocols mentioned before, an improvement of data phase 


to increase performance is introduced. The method is called Dual Input mode. In this mode, data 
output pin works as another input. The bit stream is shown as the following figure. Please note, the 
high nibble of this protocol is fixed to be 0x3. This is not a standard protocol and SPI flash devices 


should implement this feature to make it work. 
csz ~] ve 


+ command 240 -bit tare 








DI ae 

DO ne aoe 
csz - : 
CLK... 


+—— dummy —+4—Data1—+}—_Data2—+_Data3—>}-— 
DI Ce MKEX2XD) RARER ERR OO ate 
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4.12.3 XBI Registers Description 


8051 code segment SEGO remapping enable. 
0: Disable 
1: Enable 


Offset Name Bit Type Jescription 
OxA1 XBISEG1 7 R/W 8051 code segment SEG1 remapping enable. x00 saeee | 
0: Disable 
1: Enable 
3-0 R/W SEG1 XBI Address 
SEG1 XBI Address = XBISEG1[3:0]*64K + 8051 Address[15:0] 


[ra [ ae [Rewer 


Offset Nam Bit E ell Description D S¢ 
OxA3 XBI_LPBCFG 7 R/W LPC buffer read enable 0x00 OxFE 
0: disable (default) 
1: enable 
R/W LPC buffer auto pre-fetch next 16-byte 
0: disable (default) 
1: enable 


feof A [Reeves 


rove [rev [ro | Rov [Rees SC 


X01 —————— 


R/W 8051 instruction fetch (sustaining access) 
0: Disable 
1: Enable 


reo [ RSV [Reeves 
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XBI arbitration priority. 
0: Disable 
1: Enable 


Reset code segment enable. 


Once the 8051 reset, the code segment SEGO or SEG1 can be 
reset if the corresponding code segment enabled. 
(XBISEGO[7]/XBISEG1[7]) 


0: Disable 
1: Enable 


2K-XRAM as code memory enable. 


To enhance the code fetching, users can use 2K-KRAM as 
code memory. Please note, users should move codes from 
flash to XRAM, jump to XRAM and then enable this bit. 


0: Disable 
1: Enable 


Reset XBI arbiter while in idle/stop mode. 
0: Disable 
1: Enable 


EHB fast accessing enable. 

Enable this bit gets better performance in EHB. 
0: Disable 

1: Enable 


po [Rv [Reet 





| Default | 


| XBI write command. 0x00 OxFE 
0Oh: exit SRAM test mode 
C5h: enter SRAM test mode 


ra SPIAO | SPI Address lowest 8-bits (A7:A0) 
| OxAg | — SPIAI SPI Address middle 8-bits (A15:A8) 
SPIA2 SPI Address upper 6-bits (A21:A16) 





Pe SPIDAT fat ae — (read) / Output (write) data port of SPI flash interface. 
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poser | Name | Bit | Tye | Description | Defeuit | Bark 


| 
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Commands support for SPI flash. Writing this register will force 0x00 OxFE 
the SPI protocol start. Please note, the address phases must 
be prior to command phase. 

SPI command support: 

O1h: Write Status Register 

02h: Byte Program 

O3h: Read 

04h: Write Disable 

O5h: Read Status Register 

O6h: Write Enable 

OBh: High Speed Read 

20h: Sector Erase (SST) 

3Bh: Fast Read Dual Output (Windbond, AMIC) 

50h: Enable Write Status Register (SST) 

52h: Block Erase (SST) 

60h: Chip Erase (SST) 

B9h: Power Down 

C7h: Chip Erase (PMC, NexFlash) 

D7h: Sector Erase (PMC) 

D8h: Block Erase (PMC, NexFlash) 


100 
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OxAD SPICFG Fast read dual output mode enable. 
Please note, if this bit set, the SPICFG[2] will be ignored. 
0: Disable 


1: Enable 


SPI flash offset read command enable. (32h) 
0: Disable 
1: Enable 


SPI flash short read command enable. (31h, 30h) 
0: Disable 
1: Enable 


SPICS# force low 
0: SPICS# high 
1: SPICS# low 
a Write enable of SPICMD register,OxFEAC. 


0: Disable 
1: Enable 


Dummy byte of read command. 
0: Disable 
1: Enable 


SPI busy flag. 

0: not busy 

1: busy 

Automatic SPI status check after a SPICMD issued, until SPI 
busy flag, clear, i.e., (SPICFG[1]=0). 

0: Disable 

1: Enable 


Name Bit | Type | Description Default 3ank 
SPICFG2 Reserved 0x03. | OxFE 
High nibble of Offset Command / Short Read Command 
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4.13 Consumer IR Controller (CIR) 
4.13.1 CIR Function Description 
The KBC embeds with a native hardware Consumer IR controller, which connects to 
system via LPC interface. Popular protocols are supported, such as RC-5/RC-6/NEC/RLC. The CIR 
controller handles the protocol of RC-5/RC-6/NEC/RLC for receiving, and only RLC for transmit. IRQ 


and I/O port are implemented. An extended function is implemented to support learning application. 


The basic features are list as the following table. 


Baa 925B/926B T9260... 
RX carrier demodulation 
TX carrier modulation V 


na )=6—S 

RX protocol support RC5/RC6/NEC/RLC RC5/RC6/NEC/RLC 
TX protocol support 
RX carrier frequency measurement V 





A SIRQ channel can be assigned for CIR application. The related programming registers 


are Summarized as following table. 


LPCSCFG[4] (OxFE90[4]) SIRQ selection for LPCTCFG[3:0] (OxFE9BJ[3:0]) 
0: User defined IRQ 
1: CIR IRQ enable 


LPCTCFG[3:0] (OxFE9B[3:0]) | SIRQ channel number. 
0x00: IRQO 
0x01: IRQ1 





OxO0F: IRQ15 


Here is the features highlight. 

- | Native hardware protocol decoder, such as RC5/RC6/NEC and RLC. 

- /O,and IRQ resource for CIR controller. 

- Support 2 sets of RX/TX in one chip, and RX/TX works simultaneously. 

- RX carrier demodulation/ TX carrier modulation support. 

- Wide range of carrier frequency support, 15K~1MHz. (The carrier frequency is 30K~60KHz in 
normal application) 

- More flexible in carrier sample frequency, 1 u$S.~128 ws (The sample frequencies are 25, 50 
and 100 ws for normal application). 


- Remote controller learning support. 
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The following figure shows an example how a CIR controller works with narrow band receiver. 


PC Host 


: CIR 
! Controller. Narrow band 


Recv. 





LPC-I/F 


Here gives the guidance for programming CIR. 


Select protocol via setting CIRCFG2, i.e., . Select RLC protocol and enable via setting 
OxFEC1 CIRCFG, .i.e., OxFECO. 


According to the selected protocol, setup ~ Writing to CIRRLC_OUTO, OxFEC9, will start to 
CIRHIGH/CIRBIT/CIRSTART/CIRSTART 2, 1.e., transmit. 


OxFEC3~OxFEC6 _ If CIRRLC_OUTO (OxFEC9) and CIRRLC_OUT1 
Enable protocol and other configuration setting (OxFECA) are written at the same time, it start to 


via CIRCFG, .i.e., OXxFECO transmit CIRRLC_OUTO and then 


EC F/W waits for data-in by pooling or interrupt. CIRRLC_OUT1. 
If only CIRRLC_OUTO (OxFECY) is written, the 
hardware will transmit CIRRLC_OUTO first and 
then CIRRLC_OUT1. 


Each byte transmit completion, an interrupt will 
fire. 
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4.13.2 CIR Block Diagram 
The CIR controller supports two RX ports (GPIO40/GPIOOA) and two TX ports 
(GPIO41/GPIOOD). A register bit, CIRCFG2[5] (OxFEC1[5]), is used to determine RX source. For 
example, if CIRCFG2[5]=0, GPIO40 is the RX source, otherwise GPIOOA. The TX port is selected 


according to the GPIO function selection register. The following table gives an example of RX/TX 


combination. 


fF GPIOFS08[5]=0b, GPIOFS[1]=1b GPIOFS08[5]=1b, GPIOFS[1]=0b 


| CIRCFG2[5]=0b (RX,TX)=(GPIO40,GP1041 ) (RX,TX)=(GPIO40,GPIOOD ) 
CIRCFG2[5]=1b (RX,TX)=(GPIOOA, GPI041) (RX,TX)=(GPIOOA, GPIOOD ) 


The CIR controller could detect the carrier frequency and demodulate the carrier. This 





provides a /earning feature for CIR application. The frequency detection range is from 15.75KHz to 
1MHz. After demodulation, the CIR controller handles remote signals with hardware decoder which 
supports RC5/RC6/NEC/RLC protocols. If transmit function needed, the CIR controller could 
modulate the carrier and send it out via GPIO41/GPIOOD. The output carrier frequency range is the 
same as input, that is, 15.75KHZ~1MHz. The RX and TX can work simultaneously in the current 


design. The following diagram gives more detail about CIR controller. 
RX 


Protocol Decoder (Bit-Decoder) 


Sel 







from receiver 


| | | | GPIO40 


GPIOOA 









De- 
Modulator 





sample data 


CIR 
Registers 


(15, 75KHz~1MHz) 


GPIO41 


To transmitter 


Modulator 


GPIOOD 
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4.13.3 CIR Remote Protocol 
In this section, brief introduction of protocols supported in the CIR is given. Four 
protocols are supported, Philips RC5/RC6, NEC and Run-Length-Code. Only features and protocol 


definition listed. For more detail please refer to the related specifications. 


4.13.3.1 Philips RC5 Protocol 
Here highlights the features of Philips RC5 protocol. 
- Manufacturer Philips. 
- Carrier frequency 36KHz. 
- Bi-phase coding. 


- 5 bits address / 6 bits command lengths 
RC5 Protocol 


res rect 
conmens 


Address Command 


$1/S2: start bits, always “1” 

T: toggle bit, This bit is inverted every time a key is released and pressed again. 
Address: |IR device address, MSB first. 

Command: IR command, MSB first. 
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4.13.3.2 Philips RC6 Protocol 
Here highlights the features of Philips RC6 protocol. 
- Manufacturer Philips. 
- Carrier frequency 36KHz. 
- Bi-phase coding. 
- 5 bits address 


- Variable command lengths based on the operation mode. 
RC6 Protocol 


BABBRBBnoaaoaoo 


Header Control Information SF 


LS: Leader symbol 

SB: Start bit, always “1” 

MB2-MBO: Mode bits, operation mode selection. 
T: Trailer bit, this bit can be served as a toggle bit. 
A7-A0: Address 

C7-C0: Command 

SF: Signal free time, 2.666ms. 





4.13.3.3 NEC Protocol 
Here highlights the features of NEC protocol. 
- Manufacturer NEC. 
- Carrier frequency 38KHz. 
- Pulse distance modulation. 
- 8 bit address / 8 bit command length 
- Address/Command transmitted twice. 


- Total transmit time is constant. 
NCE Protocol 


AGC burst: set gain of IR remote controller, 9ms long 


Space: follow by AGC burst, 4.5ms. 
Address: 8-bit address, LSB first. 

~Address: inverted 8-bit address, LSB first. 
Command: 8-bit command, LSB first. 
~Commanad: inverted 8-bit command, LSB first 
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4.13.4 CIR Automatic Carrier Frequency Detection and Modulation 
To support learning feature, wide-band transmitter and receiver will be used in a system. 
The KBC introduces a new mechanism to provide carrier frequency information of wide-band 


receiver to the host. 


The CIR controller needs to be programmed with two parameters for the detection. 
Register, CIRCAR_PULS is used to determine these two parameters. CIRCAR_PULS[7:4] keeps 
the discard number of carrier pulse and CIRCAR_PULSJ3:0] keeps the average number to detect. 
The CIRCAR_PULSJ[7:4] tells the controller to discard the specific number of carrier pulse from the 
beginning. The controller then gets the average number of carriers pulse as sample data and 
analyzes. The detection of carrier period is kept in CIRCAR_PRDJ[6:0], andthe valid flag is kept in 
CIRCAR_PRD[7]. Please note, the detection range is from 15.75KHz~1MHz. (The general 
application is from 30K~60KHZz). 


Carrier — 8.77 oy Ke . a 
26.3 usk 


38 KHZ carrier form 





38 KHZ carrier 


A K-data period ( 1.12 ms ) 
bit-1 
0.56ms3) I\ | 
Sy K data period ( 2.24 ms ) eae eetiee 


bit-O and bit-1 Logic states form 


Here gives an example as the above waveform. Bit stream with 38KHz carrier is shown as bit-0. 
Each bit is 0.56ms in length and 38KHz carrier period is 26.3 7s, that is, there will be about 21 
carrier pulses in a bit. If CIRCAR PULS[7:4]=5 and CIRCAR_PULSJ3:0]=10, once the detection 
enabled, the CIR controller will get 6" carrier pulse as the first one and analyze the sequential 10 


pluses. The detection result can be obtained via register CIRCAR_PRD. 
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The related registers for automatic carrier frequency detection are listed as following. 


CIRCFG2[5:4] OxFEC1[5:4] Bits=1, select wide-band as bit-decoder input. 
Bit4=1, enable wide-band frequency detection 


CIRCAR_PULS OxFECB CIRCAR_PULS[7:4] = discard number of carrier pulse 
CIRCAR_PULSJ[3:0] = average number of carrier pulse 

CIRCAR_PRD OxFECC Detection of wide-band carrier period 

CIRCAR_HPRD OxFECD Detection of wide-band carrier period, pulse width high. 


The KBC provides the modulation ability for RLC transmit. The carrier frequency of 





modulation can be programmable. Before the carrier modulation, the programmer should notice the 
modulation polarity. That is, if the data bus (TX) is kept low in idle state, only data in high state will be 
modulated and the bit, CIRMOD_PRDJ7], should be “1”. 


The related registers for RLC modulation is summarized as below. 


CIRCFGI7] OxFECO RLC output modulation enable. 


CIRMOD_PRD OxFECE CIRMOD_PRD[7] = modulation polarity selection 
CIRMOD_ PRD[6:0] = modulation carrier period 


CIRMOD_HPRD OxFECF CIRMOD_HPRDJ[6:0] = modulation carrier period, pulse width 
high. 
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4.13.5 CIR Registers Description 
CIR Configuration 


poset | Name | Bit | Tye | Description | Defeat | Bank 





OxCO CIRCFG 7 R/W Output carrier modulator for RLC (TX) 0x00 OxFE 
0: Disable 
1: Enable 
R/W Output polarity reversed for RLC. (TX) 

0: Disable 
1: Enable 

5 Interrupt while transmit completes with RLC protocol. (TX) 
0: Disable 
1: Enable 

4 Output enable for RLC protocol. (TX) 
Once the data filled into CIRRLC_OUT1 (OxFECA), the 
controller starts the transmit with RLC protocol 
0: Disable 
1: Enable 

3 Input carrier demodulator. (RX) 
0: Disable 
1: Enable 

2 Input polarity reversed. (RX) 
0: Disable 
1: Enable 

1 Interrupt enable. (RX) 
Two conditions issue interrupt. 

a. After decode a byte in RX 
b. Once receive the “Repeat” in NEC protocol 

0: Disable 
1: Enable 
Protocol decode enable. (RX) 
0: Disable 
1: Enable, protocol is determined by CIRCFG2[3:0], OxFEC1. 
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poset | Name | Bit | Tye | Description | Defauit | Bank 


R/W 


OxC1 CIRCFG2 
5 
4 
3-0 
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Fast sample (data phase, not leader phase) enable for input 0x00 OxFE 
signal. If this bit set, the sample period changes. 
For RC5/RC6, period changes from 30 ws to 16 us 
For NEC, period changes from 64 ws to 30 us 

0: Disable 

1: Enable 

Fast sample (leader phase) enable for input signal. 
If this bit set, the sample period changes. 

For RC6, period changes from 64 ws to 30 us 

0: Disable 

1: Enable 

Input selection for protocol decoder (bit-decoder) 
0: from GPIO40 

1: from GPIOOA 

Frequency detection enable. 

0: Disable 

1: Enable 

CIR Protocol selection. (valid while CIRCFG[0]=1) 
0: RLC 

1: RC5 

2: RC6 

3: NEC 

others: reserved. 
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CIRPF 


Hardware RX idle state. 
0: not idle state 
1: idle state 


Hardware TX (RLC) idle state. 
0: not idle state 
1: idle state 


R/W1C | Pending flag of RLC transmit complete 
0: no event 
1: event occurs 


oO 
iN 


Pending flag of RLC receive counter overflow 
0: no event 
1: event occurs 


Pending flag of NEC repeat protocol 
0: no event 
1: event occurs 


Pending flag of data-in 

This bit is set while data received and stored in CIRDAT_IN. 
0: no event 

1: event occurs 


= 4 


Default 
This register determines the high pulse width of a “logic bit”. 
High pulse width = Decoder sample period * CIRHIGH 


OxC4 | CIRBIT This register determines the bit width of a “logic bit”. (RC5/RC6) 0x00 
Bit width = Decoder sample period * CIRBIT 


This register determines the “logic bit-one”. (NEC) 
Logic bit-one = Decoder sample period * CIRBIT 


OxC5 CIRSTART | This register determines the leader pulse width for normal 
packet (RC6/ENC) 


Leader pulse width = Decoder sample period * CIRSTART 





Copyright©2008, ENE Technology Inc. 111 





CNie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





OxC6 = This register determines the bit width of trailer (RC6) 
trailer bit width = Decoder sample period * CIRSTART2 


This register determines the leader width of repeat packet (NEC) 
Leader width(repeat) = Decoder sample period * CIRSTART2 


Default | Bank 
CIRDAT_IN ae Pacewad datata decode: 


OxC8 CIRRLC_CFG 7 R/W Counter overflow control bit. yox00 OxFE 
ye 0: if overflow, the counter will stop. 
1: if overflow, an interrupt issues and the counter keeps 
counting. 
R/W CIR RLC sample period, The unit is 1 vs. 
Please note CIRRLC,.CFGI[6:0] can not be zero. 


a areas Default | Bank 
cage [Fe aa a ae 





OxCB | CIRCAR_PULS | 7-4 R/W Discard carrier pulse number 0x44 OxFE 
F/W should specify the number of pulse to discard 
3-0 R/W Average carrier pulse number 
F/W should specify the average number to calculate the carrier 
period. 
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Name Descriptior Default Bat 
OxCC CIRCAR_PRD — Carrier period valid. 0x00 i 
0: carrier detection not completed. 
1: carrier detection completed. 
Detected carrier period. 
Detected carrier period = CIRCAR_PRDJ[6:0] x 500ns 


OxCD | CIRCAR_HPRD ae Reserved 0x00. | OxFE 
R/W Detected pulse width high of carrier 
Pulse width high = CIRCAR_HPRDJ[6:0] x 500ns 


Name escriptior yefault ank 


OxCE CIRMOD_PRD Carrier modulation selection. 0x00 OxFE 
0: If TX idle state is high, Low signal in TX will be modulated. 
1: If TX idle state is low, High signal in TX will be modulated 
Modulation carrier period. 
This register determines the modulation carrier period. The unit 
is 500ns. The value can be chosen from 0x02 to 0x7F, i.e., the 
period is from 15.87KHZ~1MHz. 
The period = CIRMOD_PRDJ6:0] x 500 ns. 
Offset Name Bit Type Description | Default | 3 
OxCF | RMGREPFRD 0x00 | OxFE 
R/W Pulse width high of modulation carrier. 
This register determines the pulse width high of modulation 
carrier. The unit is 500ns. The value can be chosen from 0x01 
to Ox7E. Please note, the pulse width high can not be larger 
than the carrier period. 
The pulse width high = CIRMOD_HPRDJ[6:0] x 500 ns. 
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4.13.3 CIR Programming Sample 
In this section gives some programming sample to control CIR module. Please note, 


ENE does not guarantee these codes in every field application. The following table describes 
scenario of CIR filed application. 


A RC6 receiver which filters out carrier is connected to CIR RX pin. 


GPIOIE40[0] (OxFC68[0]) =1; //Enable CIR Rx input 
CIRCFG (OxFECO) = 0x07; //Enable Rx interrupt and protocol 


CIRCFG2 (OxFEC1) = 0x02; //Select RC-6 protocol 

CIRHIGH (OxFEC3) = Ox0B; //High width = 32*11 = 352 us 

CIRBIT (OxFEC4) = 0x22; //Bit width = 32*34 = 1088 us 
CIRSTART (OxFECS5) = 0x3B; //Leader width = 64*59 = 3776 us 
CIRSTART2 (OxFEC6) =0x4A;  //Trailer width = 32*74 = 2368 us 
When CIRPF[O] (OxFEC2[0]) = 1, Read CIRDAT_IN (OxFEC7) to get data. 
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4.14 PS/2 Interface (PS/2) 
4.14.1 PS/2 Interface Function Description 
The PS/2 protocol is a two-wire bi-direction interface in the industrial standard. This 
supports many PS/2 human interface devices, such as keyboard, mouse or touchpad device. Here 


gives the highlights of PS/2 features in the KBC. 


- 3 external PS/2 channels supported. 

- 1 internal PS/2 channel for IKB. 

- Each PS/2 channel is with interrupt capability. 

- Each PS/2 channel can be enabled/disabled individually. 

- Both hardware and flexible firmware mode support for PS/2 protocol. 
- Each PS/2 channel can be programmed to be GPIO function. 


4.14.2 PS/2 Interface Registers Description 
PS/2 Configuration 





OxEO PS2CFG 7 R/W PS/2 port3 (TX/RX) enable. If disable, PS3CLK will be low. 0x00 OxFE 
0: Disable 
1: Enable 
R/W PS/2 port2 (TX/RX) enable. lf disable, PS2CLK will be low. 
0: Disable 
1: Enable 
5 R/W PS/2 port1 (TX/RX) enable. If disable, PS1CLK will be low. 
0: Disable 
1: Enable 
4 R/W PS/2 portO IKB(TX/RX) enable. If disable, IKB clock will be low. 
0: Disable 
1: Enable 
3 R/W PS/2 parity error interrupt 
0: Disable 
1: Enable 
2 R/W PS/2 TX timeout interrupt. 
TX timeout condition: 
(a)ps2clk keeps high over 210 4 s~240 ys during TX. 
(b)Host requests bus and waits over 120ms~150ms 
0: Disable 
1: Enable 
1 R/W PS/2 transmit-one-byte interrupt. 
0: Disable 
1: Enable 
R/W PS/2 receive-one-byte interrupt. 
0: Disable 
1: Enable 


Copyright©2008, ENE Technology Inc. 115 


CMe 


ENE TECHNOLOGY INC. 


PS/2 Interrupt Pending Flag 


KB926D Keyboard Controller Datasheet 


poser | Name | Bit | Tye | Description | Defeat | Bank 


| 
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Flag of PS/2 port3 received one byte. 
0: no event 
1: event occurs 


Flag of PS/2 port2 received one byte. 
0: no event 
1: event occurs 


Flag of PS/2 port1 received one byte. 
0: no event 
1: event occurs 


Flag of PS/2 port0O (IKB) received one byte. 
0: no event 
1: event occurs 


Interrupt flag of PS/2 parity error 
0: no event 
1: event occurs 


Interrupt flag of PS/2 TX timeout. 
0: no event 
1: event occurs 


Interrupt flag of PS/2 transmit-one-byte 
0: no event 
1: event occurs 


Interrupt flag of PS/2 receive-one-byte 
0: no event 
1: event occurs 
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rans 16C Cr | 
Bd ee itd 


OxE2 PS2CTRL Data port PS2DATA (OxFEE3) connects to PS/2 port3 0x00 OxFE 
0: Disconnect 
1: Connect 
Data port PS2DATA (0xFEE3) connects to PS/2 port2 
0: Disconnect 
1: Connect 
Data port PS2DATA (0OxFEE3) connects to PS/2 port’ 
0: Disconnect 
1: Connect 
Data port PS2DATA (0xFEE3) connects to PS/2 port0 
0: Disconnect 
1: Connect 
| 3 | wo | Write “1” to force PS/2 TX reset. 
vk Write “1” to force PS/2 RX reset. 
PS/2 RX timeout flag. 
The flag may implies the followings: 
(a) ps2clk keeps high over 210 «4 s~240 ~s during RX 
(b) host issues reset command and the device does not 
response. 
(c) General PS/2 packet timeout defined in the protocol. 
po [RV [Rees 





fot) vane [at | ope | tn tt | 


OxE3 PS2DATA 7-0 EC F/W gets/writes data from/to host via this register. 0x00 OxFE 
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PS/2 Configuration 2 


poset | Name | Bit | Tye | Description | Defeat | Bank 


OxE4 PS2CFG2 7 R/W PS/2 port3 hardware mode enable. 0x00 OxFE 

0: Disable 
1: Enable 

R/W PS/2 port2 hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 port1 hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 portO (IKB) hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 hardware mode enable. 
0: Disable 
1: Enable 

R/W PS/2 host request timeout control. (in PS/2 hardware mode 
only) 
0: Host request timeout 120ms~150ms 
1: Host request timeout 15ms~16ms 

R/W PS/2 clock/data input debounce control 
0: 14us 
1:2us 


PS/2 Pin Input Status 


pPsi2Pininputstatus 
[Offset | Name | Bit | Type | Description | Default | Bank 
PSZPN al RQ NGUBRESZP0rt8 clock pin status 
ef Peep echoes 
RO PS/2 port1 clock pin status 
a [no pr skp 
ERE 
RIE Ri ee 
i] Re feeeranicceninceie: 
oe eet eae 
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> Din Outp 
[Offset | Name | Bit | Type | Description =| Default | Bank 
oxes | PS2PINO | 7 | RO [PSiZportdciockpinstatus | x00 | OXF 
2) [eee 
[eee 
a eee 
Bb 


RO PS/2 port2 data pin status 


) 1 | RO | PS/2 port1 data pin status 





ee [ee 
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4.15 Embedded Controller (EC) 
4.15.1 EC Function Description 
The ACPI specification defined for the embedded controller (EC) interface requires 
either three separate host interfaces (KBC, SCI, SMI) or two interfaces (KBC, and shared SCI/SMI). 
The ENE KBC supports KBC and SCI interface, and SMI interface can be shared with SCI or use a 
dedicated GPIO. The embedded controller also provides some features which are collected as 


following: 


- Handles EC standard commands from host, firmware mode support. 

- Handles EC extended commands from host, only firmware mode support. 
- SCI generation capability. 

- Extended I/O write interface, i.e., debug port (port 80) support. 

- KBC/EC clock configuration. 

- A/D and D/A control. 

- Power management control. 

- Miscellaneous control. 


The host queries (read) EC status and issues (write) EC command via port 66h. The EC data 
port is 62h. The status of EC is defined as the below table: 


rsiaussit | Name | Deseption 
se [rsvSS~=*d Rees SSCS 


5 SCl SCI event flag. Please note, this bit will not be set if standard EC commands 
(80h~84h) issued by host. 
0: No SCI event occurs 
1: SCI event occurs 


4 Burst Enable The burst enable flag 
0: Disable 
1: Enable 
3 Command/Data Flag 0: Previous access port is data port. (EC_DAT) 
1: Previous access port is command/status port. (EC_CMD/EC_STS) 


The EC commands are defined as following, for more detail please refer to ACPI, Advanced 





Configuration Power Interface Specification. 2.0 


EC Read Read EC space registers 
EC Write Write EC space registers 





4.15.2 EC Command Program Sequence 
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The following table summarizes the standard EC commands programming flow. Port 


66h is the EC command and status port and port 62h is the EC data port. 


Command Byte Program Sequence 


EC Read Host writes command byte 80h (EC_Read) to port 66h. 


EC will issue SCI to host while IBF=0 
Host writes address to port 62h. 

EC will issue SCI to host while OBF=1 
Host reads data via port 62h. 


Host writes command byte 82h (Burst_Enable) to port 66h. 
EC will issue SCI to host while OBF=1. 


82h Burst Enable 
Host reads via port62h. If 90h obtained, it's Burst Ack. 
Burst Disable Host writes command byte 83h (Burst_Disable) to port 66h. 
EC will issue SCI to host while IBF=0 
Query EC 1. Host writes command byte 84h (Query_EC) to port 66h. 
2. EC will issue SCI to host while OBF=1. 
3. Host reads data via port 62h. The data obtained is SCl_ID number. 


1. 
2. 
3: 
A. 
5; 
81h EC Write 1. Host writes command byte 81h (EC_ Write) to port 66h. 
2. ECwill issue SCI to host while IBF=0 
3. Host writes address to port 62h. 
4. ECwill issue SCI to host while IBF=0 
5. Host writes data to port 62h. 
6. ECwill issue SCI to host while IBF=0 
1. 
2. 
3. 
1. 
2. 
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4.15.3 EC SCI Generation 
The EC can generate SCI with independent enable control and status flag. Plenty of 
hardware SCI events are predefined, and a firmware SCI event gives more flexible use for different 
applications. There is a F/W SCI command port located at SCID (OxFFOB). As the F/W writes any 
non-zero value to this port, and corresponding enable bit (SCIEO[6]) is set. A hardware SCI signal 
will issue to host in sequence. Then the host uses standard EC_Query (84h) command to get the 
SCI ID which is written by F/W before. The below table summarizes the information about SCI 


events, SCI IDs and the priorities. 


scr [event | Switch | Applications | Piy 

Pom | Noting | wa fm | Olt 

Pomom | Rsv | NA [Reed 

eC a 

a] ee IBF rising (LPC write 1/0 60h/64h) cole 
OBF falling (LPC read I/O 60h) 

(oon feiss 


ODh LPC_lO686C SCIEO[5] | IBF rising te ——— write I/O 68h/6Ch) 
OBF falling (LPC read I/O 68h) 

OEh LPC_106266 SCIEO[6] | IBF rising (LPC write I/O 62h/66h) 
OBF falling (LPC read I/O 62h) 


FW_SCIID FW SCI SCIEO[7] | EC F/W SCI event Sg 
FANO SCIE1[0] | FANO monitor event (update/overflow) 
FAN‘ SCIE1[1] | FAN4 monitor event (update/overflow) 
GPTO SCIE1[4] | GPTO event 
GPT1 SCIE1[5] | GPT1 event 
GPT2 SCIE1[6] | GPT2 event 
GPT3 SCIE1[7] | GPT3 event 
EXTWIO SCIE3[0] | Write extended I/O (LPC I/O port 80) 
GPIO00~GPIOOF | SCIE3[1] | GPIOO0~GPIOOF 
GPIO10~GPIO1F | SCIE3[2] | GPIO10~GPIO1F 
GPIO20~GPIO2F | SCIE3[3] | GPIO20~GPIO2F 
GPIO30~GPIO3F | SCIE3[4] | GPIO30~GPIO3F 
GPIO40~GPIO4F | SCIE3[5] | GPIO40~GPIO4F 
GPIO50~GPIOS5E | SCIE3[6] | GPIO50~GPIO59 / GPXIOD00~GPXIOD07 
SCIE3[7] | ADC update 25(Lowest) 
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The SCI pulse width is programmable for different applications. Two unit basis, 16 4s and 64 
{4S can be chosen. To change the SCI pulse width, register PXCFG[2] (OxFF14) is for the unit 


selection and the width can be controlled via register SCICFG[3:0] (OxFFO3). The equation shows 


the relationship. For more detail please refer to these 2 registers description. 


SCI Pulse Width = SCICFG[3:0] * Unit (16s or 64 ws) 


4.15.4 EC/KBC Clock Configuration 
The EC provides programmable interface to adjust the microprocessor and peripheral 
frequency. By default, the microprocessor runs at 8MHz and peripherals are at 4MHz. The 
microprocessor can operate at the 32MHz as the highest frequency, and the peripheral runs up to 
7.2 MHz. The programming interface is located at register CLKCFG1/CLKCFG2 (OxFFOD/0OxFF1E) 
and PLLCFG/PLLCFG2 (OxFFOF/OxFF1F). The figure 4-1 illustrates the clock scheme applied in 
the KBC. 


4.15.5 A/D Converter Control 
The control interface of A/D.is in the EC space. Features of the A/D converters are 
highlighted as following: 
- Analog input range: 0.1*Ve¢c, ~0.9*Vec, 
- INL: +2 LSB (Typical) 
- DNL: + 1LSB (Typical) 
- Resolution: 10-bit. 
-Gain error: + 1.5 LSB, Offset error: + 1.5 LSB 
- Six channels support. 


- All A/D converters can be programmed to be General Purpose Input pins. 


The following table summarizes the related registers of these 6 A/D converters. 


-Wame | Aderess [SC eserption 


ADDAEN[3:0] OxFF15 ADC Function Enable bits of ADC3~ADCO 
Bit3: ADC3 
Bit2: ADC2 
Bit1: ADC‘ 
Bit0: ADCO 


ADCTRL[6:5] OxFF18 ADC Function Enable bits of ADC5~ADC4 
Bit6é: ADC5 
Bits: ADC4 


ADCTRL[4:2] OxFF18 Select ADC channels to convert and output data in ADCDAT and ECIF[7:6] 
ADCDAT OxFF19 This stands for bit9~bit2 of 10bit A/D result. 
ECIF[7:6] OxFF1A This stands for bit1~bitO of 10bit A/D result. 
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The following gives the programming sample to control a ADC. 
Using ADCO to get input analog signal 


6. set the related pin to be alternative output. 
GPIOIE38[0] (OxFC67[0]) = 1b 


6. enable ADC function 
ADDAEN|J6] (OxFF15[0]) = 1b 
6. enable ADC control 
ADCTRL (OxFF18) = 0x01 
Waiting ADC interrupr. 
4. read ADCDAT (OxFF19) and ECIF (OxFF1A) 
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4.15.6 D/A Converter Control 
The control interface of D/A is in the EC space. Features of the D/A converters are 
highlighted as following: 
- Output range: AGND to VCCA 
- Resolution: 8-bit. 
- 4 channels support. 
- All D/A converters are non-driving capability. 


- All D/A converters can be programmed to be General Purpose Output pins. 


The following table summarizes the related registers of these 4 D/A converters. 
Ad | 
ADDAEN|7:4] OxFF15 DAC Function Enable bits of DAC3~DACO 
Bit7: DAC3 
Bit6: DAC2 
Bits: DAC1 


Bit4: DACO 
lf DAC selected, please do‘not set related GPIO function selection register. 


DAC? DAC1 Output Value 
DAC2 DAC2 Output Value 
DAC3 DAGC3 Output Value 


The following gives the programming sample to control a DAC. 





Using DAC2 


6. set the related pin to be alternative output. 
GPIOFS38[6] (OxFCO7[6]) = Ob 


6. enable DAC function 
ADDAEN|6] (OxFF15[6]) = 1b 
6. fill the value to be convert. 
DAC2 (OxFF12) = specific value to convert 
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4.15.7 Power Management Control 
Two power modes are defined, one is STOP mode and the other is IDLE mode. The 


register PMUCFG (OxFFOC) is used to configure the power management. The following table gives 


more detail about the definition for these two power modes. 


| Mode | escription 
STOP All clock sources stop, except external PCI clock and 32.768KHz. 


IDLE Only clock of 8051 microprocessor stops. 
RUN System operations in normal mode. 
OFF All power supply removed, including AC and battery 





The diagram below shows the relationship between each power mode. 


: | @) power supply on 
Power OFF P PP 


(2) enter idle mode from run mode 
set PMUCFG[6]=1 

(3) enter stop mode from idle mode 
set PMUCFG[7/]=1 (by Host) 

(4) back to run mode from stop mode 
by wakeup source 


(6) enter stop mode from run mode 
set PMUCFG[/]=1 


() back to run mode from idle mode 
by wakeup source 





@ all power removed 
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4.15.8 EC Registers Description 


ECHV EC Hardware version 


| EC firmware version 0x00 OxFF 


This register will be a data port, ADC_test_data[7:0] in ADC 
test mode (ADCTR[1]=1). 









Default ;ank 


Offset sit ype lescrit tion 
0x02 ECHA 7-6 R/W These two bits will be a data port, ADC_test_data[9:8] in OxOF OxFF 
ADC test mode (ADCTR[1]=1). 
5 R/W Write protection of PXCFG[1]. 
0: writable. 
1: write protection. 
4 R/W Index-l/O mode access control. 
0: access range 0xF400~OxFFFF 
1: access range 0xF400~0xF403 and OxFCO0~OxFFFF 











VUITISCl NaMe VESCriptior JeTAUIT Darin 
0x03 SCICFG Standard EC commands generate SCI. 0x90 OxFF 
0: Disable 
1: Enable 


SCIID port enable. (F/W SCI write port enable) 
0: Disable 
1: Enable 


SCI polarity 

0: Low active (default) 

1: High active 

SCIEO/SCIE1/SCIE2 (OxFFO5~OxFFO7) enable. 


0: Disable 
1: Enable 


SCI pulse width. (max. 1ms) 

SCI pulse width = SCICFG[3:0] * (time unit) 

where time unit is determined by PXCFG[2], 64 us or16us 
If SCICFG[3:0]=0, SCI pulse width = width of system clock. 
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EC Configuration 


poset | Name | Bit | Te | Description | Defeuit | Bank 


0x04 ECCFG 7 R/W EPB fast access enable. To enhance EPB performance. 0x00 OxFF 
0: Disable 
1: Enable 
R/W Test mode selection 
0: Normal mode 
1: Test mode. 


pea [wv [reed 


R/W Extended I/O (debug I/O, port 80) interrupt enable. Only 
available while write cycle to port 80 from the host. 


0: Disable 
1: Enable 


1 R/W IBF interrupt enable. 
EC command port interrupt enable. 
CPU writes command/data to EC command/data port. 
0: Disable 
1: Enable 

R/W OBF interrupt enable. 

EC data port interrupt enable. 
CPU reads data from EC data port. 
0: Disable 
1: Enable 


EC SCI Interrupt Enable (SCIE0O,SCIE1,SCIE3) 


Bos) | OT sa 9h |e Ce ee eats 


0x05 SCIEO 7-0 R/W | SCI EventO enable 0x00 OxFF 
0: Disable 
1: Enable 











0x06 SCIE1 7-0 R/W | SCI Event1 enable 0x00 OxFF 
0: Disable 
1: Enable 

0x07 SCIE3 7-0 R/W | SCI Event2 enable 0x00 OxFF 
0: Disable 
1: Enable 
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Name | Default | Bank | 


0x08 ECIFO SCI Evento flag 0x00 OxFF 
0: no event 
1: event occurs 

0x09 ECIF1 SCI Event flag 0x00 OxFF 
0: no event 
1: event occurs 

Ox0A ECIF3 SCI Event3 flag 0x00 OxFF 
0: no event 
1: event occurs 


| Default | sank 


Firmware SCI write port 


Offse pe escript 
0x0C PMUCFG Write “1” to enter STOP mode. 
|) 6 | wo | Write “1” to enter Idle mode. 


LPC cycle wakeup system from STOP mode. 
0: Disable 
1: Enable 


Reset 8051 while in STOP mode. 
0: Disable 
1: Enable 


SCI wakeup system 
0: Disable 
1: Enable 


R/W WDT wakeup system from STOP mode. 
0: Disable 
1: Enable 


GPWU wakeup system from STOP mode. 
0: Disable 
1: Enable 


Interrupt wakeup system from Idle mode. 
0: Disable 
1: Enable 





7 
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i 8 A ae Et 


Ox0D CLKCFG Flash clock from external clock (GPIO59). 0x00 OxFF 
0: Disable 
1: Enable 
Flash clock control. 
0: Half speed. (DPLL_CLK/2) 
1: Full soeed (DPLL_CLKk) 
please note, while CLKCFG/[6]=0 and CLKCFG[3:2]=0 
( power-on default ), the SPI flash clock is always 16MHz. 
DPLL generates 32.768 MHz 
0: Disable 
1: Enable 
DPLL enters low power state while in STOP mode. 
0: Disable 
1: Enable 
8051/Peripheral clock selection. 
11b: 32 MHz / 16 MHz 
10b: 22 MHz / 11 MHz 
01b: 16 MHz/8 MHz 
00b: 8 MHz/ 4 MHz (default) 
Peripheral slow down to 1MHz automatically. 
If no host access, the peripheral clock will slow down to 1MHz 
automatically. 
0: Disable 
1: Enable 
Clock slow down to. 2MHz / 1MHz (8051 / Peripheral) in Idle 
mode. If this bit set, the clock of flash will be stopped in idle 
mode. 
0: Disable 
1: Enable 


Offset | Name | Bit | Type | Description =| Default | Bank 
Ox0E EXTIOW 7-0 R/W If the host write data to extended I/O (debug port, port80), an 0x00 OxFF 
interrupt occurs, and then the firmware read it back via this 
register. 


Offset | Name | Bit | Type | Description =| Default | Bank 


OxOF PLLCFG 7-0 R/W DPLL initial value. (low 8-bit) OxEO OxFF 
After reset, the DPLL will output frequency about 32MHz with 
default value OxEO. 
DPLL initial value is 10-bit, the reset of two high bits are located 
at OxFF1F, PLLCFG2[7:6]. 
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ault | Ba 
DACO rine digital data to be converted in DACO. 


0x10 EXTCMD 7-0 R/W 8051 extended command port. 0x00 OxFF 
Once the command is filled, two events may occur. 
- if non-zero command written, 8051 interrupt issues. 
- If Zero command written, SCI event issues. 
Please note, EXTARGO/EXTARG1/EXTARG2 must be ready 
before filling this register. 


~DAC1 / RW. | The digital data to be converted in werted in DAC. 
EXTARGO Extended command argument0O 


DAC2 The digital data to be converted in DAC2. 
EXTARG1 Extended command,argumentt1 


set | Name | Bi yoe | Jescriptior | Default | Be 
DAC3 7-0 x. The digital data to be converted in DAC3. 
EXTARG2 TO»). RAV | Extended command argument2 


PXCFE 2 Bey Oe 


SCI pulse width time unit. 
0:64 us 
1:16 us 


WDT timeout reset selection 

0: reset whole KBC, except GPIO module. 

1: reset 8051 only 

To write this bit, please make sure ECHA[5]=0. 


8051 program counter control 
0: program counter starts to execute. 
1: 8051 reset and pc=0 (program counter). 
Pc will keep O (reset vector) until this bit is written to “O” 
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Name it | Type Description | Default | Bank 





0x15 ADDAEN 7-4 R/W DAC3~DACO Function Enable 0x00 OxFF 
Bit7~Bit4 represents DAC3~DACO respectively 
0: DAC Disable 
1: DAC Enable 
lf DAC enable, please do not set related GPIO function 
selection register. 
ADC3~ADCO Function Enable 
Bit3~BitO represents ADC3~ADCO respectively 
0: ADC Disable 
1: ADC Enable. 


lf ADC enable, please do not set related GPIO bit with 
input enable (IE). 


PLLFRH DPLL frequency = 32.768KHz(external).* PLLFR 
PLLFR[11:0] =( PLLFRH[7:0] : PLLFRL[7:4] ) 
To generate 32.768MHz, PLLFR = 1000 (decimal) = 0x3E8 
i.e., PLLFRH=0x3E 


PLLFRL DPLL frequency = 32.768KHz * PLLFR 
PLLFR[11:0] =( PLLFRH[7:0] : PLLFRL[7:4] ) 
To generate 32.768MHz, PLLFR = 1000 (decimal) = Ox3E8 
i.e., PLLFRL[7:4]=0x8 


DPLL lock value presented in CHIPID (OxFF1E~OxFF1F). 
0: Disable 
1: Enable. 


DPLL test mode enable 
0: Disable 
1: Enable. 
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is |) Abe rat rf Remnee 0x00 | OXF 


6-5 ADC5, ADC4 enable. 
Bit6 and Bit5 represent for ADC5 and ADC4 respectively. 
0: Disable 
1: Enable. 

4-2 R/W Convert ADC channel selection. 
0:ADCO 1:ADC1 2: ADC2 
3:ADC3 4:ADC4 5: ADC5 

4 R/W 


ADC test mode enable. 
0: Disable 
1: Enable. 





ADC convert start and force interrupt after converting. 
0: ADC stops converting, interrupt disable 
1: ADC starts converting, interrupt enable 


ADCDAT clo Converted data by ADC. ADC output[9:2}]=ADCDAT[7:0] 


OxtA ae ree Converted data by ADC. ADC output[1:0]=ECIF[7:6] 0x00 - 
R/W1C | EC firmware mode flag. 
If EC command handled by F/W, this flag will be set 
R/W1C | EC IBF interrupt pending flag 
0: no event 
1: event occurs 


R/W1ic | EC OBF interrupt pending flag 
0: no event 
1: event occurs 


Name | Bit | Type escriptior | Default | 


ECDAT 7-0 R/W EC data port. 0x00 OxFF 
If ECDAT written, ECSTS[0] (OBF) becomes “1”. 





ECCMD ee This register keeps EC command issu issued by the host. 
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rol anc tus 
[Offset | Name | Bit | Type | Description | Default | Banke 


ox1D |  ECSTS 0x00 | OxFF 
a oe ee 
SCI pending flag 
0: no event 
1: event occurs 
Burst enable status. 
0: EC burst mode disable 
1: EC burst mode enable. 
EC 1/O write port indicator 
0: host writes for data (writes I/O port 62h) 
1: host writes for command (writes I/O port 66h) 
Register OxFF1E and OxFF1F function selection. 
0: CHIPID display selected 
1: CLKCFG2/PLLCFG2 function selected 
IBF (Input Buffer Full) 
0: buffer not full 
1: buffer full 
OBF (Output Buffer Full) 
0: buffer not full 
1: buffer full 


c juration 2 
rowcet | name | oi] type | ——ewaripton == (tat | ak 


Ox1E CLKCFG2 7-0 R/W Divider of (DPLL Freq)/2 to generate 1 us (ECSTS[2]=1) Ox1F OxFF 
For example, DPLL outputs 64MHz (by default), to generate 1 
ws, the divider should be 32. That is the CLKCFG2 will be 
Ox1F. 
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PLLCFG2 High 2 bits of DPLL initial value. (ECSTS[2]=1) 
DPLL initial value is 10-bit, the low 8 bits are located at OxFFOF, 
PLLCFG[7:0]. 
DPLL reference selection. 
0: PCI clock selected. (default) 
1: External 32.768KHz. 


DPLL source clock divider. 

0: Disable 

1: Enable. (default). 

If PLLCFG2[5]=1, then this bit should be “1”. 
If PLLCFG2[5]=0, this bit should be “O”. 


DPLL low speed state setting in Idle mode. 


The default value is 0001b, the DPLL will provide 2MHz (8051)/ 
1MHz (Peripheral) clock. 


] Defauit | Bank 


0x20 ECMISC 7 R/W | 8051 state. 0x00 a 

0: Idle state 
1: Normal state 

2 R/W 8051 extended command (ExtCMD, OxFF10) interrupt enable. 
0: Disable 
1: Enable 

1 R/W Register function select of OxFF10~OxFF13 for LPC index-l/O 
0: DAC 
1: 8051 Extended command related registers 

R/W Register function select of OxFF10~OxFF13 for 8051. 

0: DAC 
1: 8051 Extended command related registers 


| Default | 


Offset | Name Bit | Type | Description 
0x22 EDIF 7 R/W_ | EDI feature enable 0x00 OxFF 
0: disable 
1: enable 
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0x23 EDIAS 7 R/W EDI active status 
0: not active 
1: active 





_ 5 
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4.16 General Purpose Wake-up Controller (GPWU) 
4.16.1 GPWU Function Description 
The GPIO module provides flexible methods to wakeup the KBC or to generate 
interrupt. Once the input function is determined, plenty of features for wakeup can be setup. Here is 


the table to summarize all the features. 


Low level trigger 


High level trigger 
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4.16.2 GPWU Registers Description 


GPIO Wakeup Event Enable 


poset | Name | Bit | Tye | Description | Defeat | Bank 


0x31 GPWUENO8 | 7-0 R/W 

0x32 GPWUEN10 | 7-0 R/W 
0x33 GPWUEN18 | 7-0 R/W 
0x34 GPWUEN20 | 7-0 R/W 
0x35 GPWUENZ28 | 7-0 R/W 
GPWUEN30 | 7-0 R/W 


0x36 


0x37 GPWUEN38 | 7-0 R/W 


0x38 GPWUEN40 | 7-0 R/W 


0x39 GPWUEN48 | 7-0 R/W 
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GPIO0O0O~GPIO07 Wakeup Event Switch 
bit{O]~bit[7] stand for GPIOOO~GPIOO07 separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO08~GPIOOF Wakeup Event Switch 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO10~GPIO17 Wakeup Event Switch 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO18~GPIO1F Wakeup Event Switch 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO20~GPIO27 Wakeup Event Switch 
bit[O0]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO28~GPIO2F Wakeup Event Switch 
bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO30~GPIO37 Wakeup Event Switch 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO38~GPIO3B Wakeup Event Switch 
bit{O]~bit[3] stand for GPIO38~GPIO3B separately 
0: Wakeup event disable 

1:Wakeup event enable 

* GPO3C~GPOSF have no input functions. 


GPIO40~GPIO47 Wakeup Event Switch 
bit[O0]~bit[7] stand for GPIO40~GPIO47 separately 
0: Wakeup event disable 

1:Wakeup event enable 


GPIO48~GPIO4F Wakeup Event Switch 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: Wakeup event disable 

1:Wakeup event enable 
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0x00 


OxFF 
OxFF 
OxFF 
OxFF 
OxFF 
OxFF 


OxFF 


OxFF 


OxFF 
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GPWUEN50 GPIO50~GPIO57 Wakeup Event Switch 
bit[O]~bit[7] stand for GPIO50~GPIO57 separately 
0: Wakeup event disable 
1:Wakeup event enable 


Ox3B GPWUEN58 7-0 R/W GPIO58~GPIO59 Wakeup Event Switch 
bit[O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Wakeup event disable 
1:Wakeup event enable 





Ox3C GPWUEN60 | 7-0 R/W GPXIOD00~GPXIODO7 Wakeup Event Switch 
bit[O0]~bit[1] stand for GPXIODO0~GPXIODO7 separately 
0: Wakeup event disable 
1:Wakeup event enable 
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GPIO Wakeup Event Pending Flag 


onset | Name | Bit | Tye | Description | Defeuit | Bank 


0x41 | GPwuPFos | 7-0 | RWIC 
GPWUPF10 | 7-0 
GPWUPF18 | 7-0 
GPWUPF20 | 7-0 
GPWUPF28 | 7-0 
GPWUPF30 | 7-0 


GPWUPF38.| 7-0 
GPWUPF40 | 7-0 
GPWUPF48 | 7-0 
GPwupfs0 | 7-0 
GPWUPF58 | 7-0 
GXWUPF00 | 7-0 
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0x42 


0x43 


0x44 


0x45 


0x46 


0x47 


0x48 


Ox4A 


Ox4B 


Ox4C 


oe) 
x< 

qR 
oO 


GPIO0O0~GPIO07 Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIOOO~GPIOO07 separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO08~GPIOOF Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO10~GPIO17 Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO18~GPIO1F Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO20~GPIO27 Wakeup Event Pending Flag 
bit[0]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO28~GPIO2F Wakeup Event Pending Flag 
bit[0]~bit[7] stand for GPIO2Z8~GPIO2F separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO30~GPIO37 Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 


0: No wakeup event 
1:Wakeup event pending 


GPIO38~GPIO3B Wakeup Event Pending Flag 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 
0: No wakeup event 

1:Wakeup event pending 

* GPO3C~GPOSF have no input functions. 


GPIO40~GPIO47 Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO40~GPIO47 separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO48~GPIO4F Wakeup Event Pending Flag 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO50~GPIO57 Wakeup Event Pending Flag 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 
0: No wakeup event 

1:Wakeup event pending 


GPIO58~GPIO59 Wakeup Event Pending Flag 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 
0: No wakeup event 

1:Wakeup event pending 


GPXIOD00~GPXIODO07 Wakeup Event Pending Flag 
bit[O]~bit[1] stand for GPXIOD00~GPXIODO7 separately 


0: No wakeup event 
1:Wakeup event pending 
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GPIO Wakeup Polarity Selection 


rowset[ Wome | et | Type | ______Desrplon == etal | ak 


GPIO0O0~GPIO07 Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIOOO~GPIO07 separately 


0x51 GPWUPS08 | 7-0 R/W 

0x52 GPWUPS10 | 7-0 R/W 
0x53 GPWUPS18 | 7-0 R/W 
0x54 GPWUPS20 | 7-0 R/W 
0x55 GPWUPS28 | 7-0 R/W 
GPWUPS30 | 7-0 R/W 


0x56 


0x57 GPWUPS38,| 7-0 R/W 


0x58 GPWUPS40 | 7-0 R/W 
GPWUPS48 | 7-0 R/W 
Ox5A GPWUPSSO | 7-0 R/W 
GPWUPS58 | 7-0 R/W 


0x5B 


Ox5C GXWUPSOO | 7-0 R/W 


© 
x< 

Ol 
c 
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0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 


GPIO08~GPIOOF Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 


GPIO10~GPIO17 Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 


GPIO18~GPIO1F Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO18~GPIO1F separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 


GPIO20~GPIO27 Wakeup Polarity Selection 
bit[O0]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 


GPIO28~GPIO2F Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO2Z8~GPIO2F separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO30~GPIO37 Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO38~GPIO3B Wakeup Polarity Selection 
bit{O]~bit[3] stand for GPIO38~GPIO3B separately 








0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
* GPO3C~GPOSF have no input functions. 


GPIO40~GPIO47 Wakeup Polarity Selection 
bit[O]~bit[7] stand for GPIO40~GPIO47 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 


GPIO48~GPIO4F Wakeup Polarity Selection 
bit[0]~bit[7] stand for GPIO48~GPIO4F separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO50~GPIO57 Wakeup Polarity Selection 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPIO58~GPIO59 Wakeup Polarity Selection 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
GPXIOD00~GPXIODO07 Wakeup Polarity Selection 


bit[0]~bit[1] stand for GPXIOD00~GPXIOD07 separately 


0: Low active (level trigger) / Falling (edge trigger) 
1:High active (high trigger) / Rising (edge trigger) 
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GPIO Wakeup Level/Edge Trigger Selection 


rowset[ Wome | eu | Type | __—_—_—_—Descplon == (tlt | ak 


ame 
0x61 GPWUELO8 7-0 R/W 
0x62 GPWUEL10 7-0 R/W 
0x63 GPWUEL18 7-0 R/W 
0x64 GPWUEL20 7-0 R/W 
0x65 GPWUEL28 7-0 R/W 
GPWUEL30 7-0 R/W 


0x66 


0x67 GPWUEL38 | 7-0 R/W 


0x68 GPWUEL40 7-0 R/W 
GPWUEL48 7-0 R/W 
Ox6A GPWUELS50 7-0 R/W 
GPWUEL58 7-0 R/W 


Ox6B 


Ox6C GXWUELOO | 7-0 R/W 


© 
x< 

oO) 
c 
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GPIOOO~GPIOO07 Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIOOO~GPIOO07 separately 
0: Edge trigger 

1: Level trigger 


GPIO08~GPIOOF Wakeup Level/Edge Selection 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 
0: Edge trigger 

1: Level trigger 


GPIO10~GPIO17 Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 
0: Edge trigger 

1: Level trigger 


GPIO18~GPIO1F Wakeup Level/Edge Selection 
bit[0]~bit[7] stand for GPIO18~GPIO1F separately 
0: Edge trigger 

1: Level trigger 


GPIO20~GPIO27 Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIO2Z0~GPIO27 separately 
0: Edge trigger 

1: Level trigger 


GPIO28~GPIO2F Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIO28~GPIO2F separately 
0: Edge trigger 

1: Level trigger 


GPIO30~GPIO37 Wakeup Level/Edge Selection 
bit{O]~bit[7] stand for GPIO30~GPIO37 separately 
0: Edge trigger 

1: Level trigger 


GPIO38~GPIO3B Wakeup Level/Edge Selection 
bit[0]~bit[3] stand for GPIO38~GPIO3B separately 
0: Edge trigger 

1: Level trigger 

* GPO3C~GPOSF have no input functions. 


GPIO40~GPIO47 Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIO40~GPIO47 separately 
0: Edge trigger 

1: Level trigger 


GPIO48~GPIO4F Wakeup Level/Edge Selection 
bit[0]~bit[7] stand for GPIO48~GPIO4F separately 
0: Edge trigger 

1: Level trigger 


GPIO50~GPIO57 Wakeup Level/Edge Selection 
bit[O]~bit[7] stand for GPIO50~GPIO57 separately 
0: Edge trigger 

1: Level trigger 

GPIO58~GPIO59 Wakeup Level/Edge Selection 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 
0: Edge trigger 

1: Level trigger 


GPXIOD00~GPXIODO7 Wakeup Level/Edge Selection 
bit[O]~bit[1] stand for GPXIODO0~GPXIODO7 separately 


0: Edge trigger 
1: Level trigger 
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GPIO Wakeup Input Change (Toggle) Trigger Selection 


poset | Name | Bit | Tye | Description | Defeat | Bank 


GPIO00~GPIO07 Wakeup Input Change (Toggle) Trigger 
bit{O]~bit[7] stand for GPIOOO~GPIO07 separately 


Ox71 GPWUCHG08 7-0 R/W 

0x72 GPWUCHG10 7-0 R/W 
0x73 GPWUCHG18 7-0 R/W 
0x74 GPWUCHG20 7-0 R/W 
0x75 GPWUCHG28 7-0 R/W 
GPWUCHG30 7-0 R/W 


0x76 


Ox77 GPWUCHG38 7-0 R/W 
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This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GPIO08~GPIOOF Wakeup Input Change (Toggle) Trigger 
bit{O]~bit[7] stand for GPIOO8~GPIOOF separately 





This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GPIO10~GPIO17 Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIO10~GPIO17 separately 





This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GP1IO18~GPIO1F Wakeup Input Change (Toggle) Trigger 
bit[O0]~bit[7] stand for GPIO18~GPIO1F separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GPIO20~GPIO27 Wakeup Input Change (Toggle) Trigger 
bit[O0]~bit[7] stand for GPIO2Z0~GPIO27 separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GPIO28~GPIO2F Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIO2Z8~GPIO2F separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GPIO30~GPIO37 Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[7] stand for GPIO30~GPIO37 separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 


GPIO38~GPIO3B Wakeup Input Change (Toggle) Trigger 
bit[O]~bit[3] stand for GPIO38~GPIO3B separately 


This setting will ignore the corresponding bit of GPWUELxx. 


0: Toggle trigger disable 
1: Toggle trigger enable 
* GPO3C~GPOSF have no input functions. 
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0x78 GPWUCHG40 GPIO40~GPIO47 Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit[O]~bit[7] stand for GPIO40~GPIO47 separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 
0x79 GPWUCHG48 GPIO48~GPIO4F Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit[O]~bit[7] stand for GPIO48~GPIO4F separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 





GPWUCHG58 
GXWUCHGO0O0 


GPIO58~GPIO59 Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit{O]~bit[1] stand for GPIO58~GPIO59 separately 

This setting will ignore the corresponding bit of GPWUELxx. 

0: Toggle trigger disable 

1: Toggle trigger enable 

GPXIOD00~GPXIOD07 Wakeup Input Change (Toggle) Trigger 

bit[0]~bit[1] stand for GPXIODO00~GPXIODO7 separately 

This setting will ignore the corresponding bit of GPWUELxx. 

0: Toggle trigger disable 

1: Toggle trigger enable 


Ox7A GPWUCHG50 | 7-0 R/W GPIO50~GPIO57 Wakeup Input Change (Toggle) Trigger 0x00 OxFF 
bit{O]~bit[7] stand for GPIO50~GPIO57 separately 
This setting will ignore the corresponding bit of GPWUELxx. 
0: Toggle trigger disable 
1: Toggle trigger enable 





Copyright©2008, ENE Technology Inc. 144 


Cie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 





4.16.3 GPWU Programming Sample 
In this section gives some programming sample to control GPWU module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 


scenario of GPWU filed application. 


comple SSS 
PN notion 
Programmingmedst 


Programming model 


6. set related wakeup enable register. 
GPIWUENOO (OxFF30) = 0x6C 

6. set related wakeup polarity register 
GPWUPSO0 (OxFF50) = 0x08 

6. set related wakeup edge/level trigger register 
GPWUELOO (OxFC60) = 0x04 

4. set related wakeup input change register 
GPWUCHGO0O (OxFF70) = 0x40 
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4.17 System Management Bus Controller (SMBus) 
4.17.1 SMBus Function Description 
The SMBus is a two wire interface design based on I*C bus. The SMBus controller in 
the KBC supports SMBus 2.0 and supports both master and slave mode with 2 channels. The 
SMBus controller supports 12 command protocols as following table. For more detail about each 


command protocol, please refer to the System Management Bus Specification 2.0. 


The SMBus introduces new mechanism to communicate with I°C devices, called Byte 





mode. If the SMBus operates in this mode, only 3 protocols are supported, 05h (Receive Byte), OAh 
(Write Block) and OBh (Read Block). Here gives the brief programming guide of how to use Byte 


mode as following table. 


05h, Receive Byte OAh, Write Block OBh, Read Block 


Set the address in SMBADR . Setthe address in SMBADR . set the address in SMBADR 
(OxXFF9A). (OxFF9A). (OxXFFQ9A). 

Set the ACK or NACK bit in . set the data array in SMBDAT . set the count number in 
SMBPF (OxFF96[6]). (OxFF9C). SMBCNT (OxFFBC). 

Set the protocol in SMBPRTCL . set the count number in . Set the protocol in SMBPRTCL 
(OxFF98). SMBCNT (OxFFBC). (OxFF98). 

Once one byte data received, the . Set the protocol in SMBPRTCL 

interrupt pending flag will be set (OxFF98). 

(OxFF96[5]). And the F/W could 


obtain the data via pooling or 
interrupt method. 

If more than one byte received, 
the F/W must set the ACK or 
NACK.response in advance. (the 
same as step 2), then continue to 
the step 4 until all bytes complete. 
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The SMBus controller works as a host (master). The controller can be programmed to 
enable slave mode. In slave mode, the controller will response to its slave address which Is 
programmable. A slave device could communicate with the SMBus host controller via SMBus Alert 
or Host Notify protocols. The SMBus Alert protocol can be implemented via optional SMBAlert# 
signal or periodical ARA (Alert Response Address) command. As to Host Notify protocol, The 
controller provides registers for F/W to achieve different applications. The following gives the brief 


summary between Host Notify protocol and SMBus register interface. 


SMB Host Addr : stored in SMBAADR, OxFFBD. 


Device Addr : stored in SMBAADR, OxFFBD. 
Data Low Byte: stored in SMBADATO, OxFFBE. 
Data High Byte: stored in SMBADAT1, OxFFBF. 
S: Start bit P: Stop bit 





Slave (SMBus device) to Master 
Master (SMBus host) to Slave 
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SMBus Register Description 


Offset | Name | Bit | Type | == —siescription =| (Default | Bank | 
SMBTCRC (7-0 | RO SMBus CRC value. 





| Offset Name Bit | Type | Description Default | Bank 


0x93 SMBPIN R/W | SMBus data line forced to low. 0x00 OxFF 
Write “O” to force SDAO or SDAT1 low. 
R/W SMBus clock line forced to low. 

Write “O” to force SCLO or SCL1 low. 

| 5 | RO | Status of SDAO or SDA1 or SDAO wired SDA1.. 

ERe.s Status of SCLO or SCL1 or SCLO wired SCL1. 
Byte mode function enable 
3 protocols support, Write Block/Read Block/Receive Byte. 
Protocols are defined via register SMBPRTCL[6:0] 


0: Disable 
1: Enable 


SCL/SDA input debounce enable. 
0: Disable 
1: Enable 


SCL1/SDA1 pin connected to SMBus controller. 
0: Disable 
1: Enable 


SCLO/SDAO pin connected to SMBus controller. 
0: Disable 
1: Enable 


Offset | Name | Bit | Type | Description =| Detouit | Bank 


0x94 SMBCFG 7 R/W | SMBus master disable 0x06 OxFF 
0: Enable master function. 
1: Disable master function 
R/W SMBus host alarm protocol disable (OxFFBD~OxFFBF disable) 
0: Enable slave function. 
1: Disable slave function 


4-0 R/W SMBus clock period 
If SMBCFG[4:0]>0 and SMBPIN[2]=1, the period is 
SMBus clock period = (SMBCFG[4:0]+1)* 4 us 
If SMBCFG[4:0]>0 and SMBPIN[2]=0, the period is 
SMBus clock period = SMBCFG[4:0] * 4 us 
Please do not set these bits to “O”. 
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ream [ pe [ena [ 


SMBus host controller status 
0: not busy 
1: busy 


Reserved 


SMBus slave protocol selection. 
0: word read/write 
1: byte read/write 


SMBus slave mode enable. 
0: Disable 
1: Enable 


SMBus alert (host notify protocol) interrupt 
0: Disable 
1: Enable 


SMBus protocol completion interrupt 
0: Disable 
1: Enable 





Offset | Name | Bit | Tre | Description | Default | Bank 


0x96 | SMBPF 0x00 | OxFF 
R/W ACK bit of Receive Byte (Byte Mode) protocol 
0: ACK, the Receive Byte protocol keeps going 
1: NACK, once the F/W ready to obtain the last Receive Byte, 
F/W set this bit in advance. After this last byte transferred, the 
controller issues NACK to device and the protocol stop. 
5 R/W1C.| Read data interrupt flag of Receive Byte (Byte Mode) protocol 
0: no event 
1: event occurs 
Read protocol interrupt flag of SMBus slave 
0: no event 
1: event occurs 
3 R/W1c_ | Interrupt flag of SMBus slave 
0: no event 
1: event occurs 


Offset | Name | Bit | Type | ==————Description =| Default | Bank 
SMBRCRC 70 | RO | The CRC value received from SMBus slave device. 





Copyright©2008, ENE Technology Inc. 149 


CMe 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 


SMBus Protocol 


BS 2 EY ee Ei 


0x98 SMBPRTCL SMBus transaction with PEC (Packet Error Check) 0x00 OxFF 
0: Disable 
1: Enable. 
Command protocol. 
02h: Quick Write 
03h: Quick Read 
04h: Send Byte 
05h: Receive Byte / Receive Byte (Byte Mode) 
06h: Write Byte 
07h: Read Byte 
O8h: Write Word 
09h: Read Word 
OAh: Write Block / Write Block (Byte Mode) 
OBh: Write Read / Read Block (Byte Mode) 
OCh: Word Process 
ODh: Block Process 
others: Reserved 


is A de Ei 3 





0x99 SMBSTS 7 SMBus command done flag Ox00 | OxFF 
0: no event (Write 0 to clear) 
1: event occurs 
R/W SMBus alarm (host notify protocol) interrupt flag 
0: no event (Write 0 to clear) 
1: event occurs 
5 R/W SMBus block data array protocol control. F/W could control the 

protocol progress via this bit. 

\ 0: F/W clear this bit to continue un-finished SMBUS block 
transaction 
1: H/W automatically set this bit when SMBUS block transaction 
is un-finished (SMBUS clock is driven to low), wait F/W clear 
this bit to continue this un-finished SMBUS block transaction. 

4-0 R/W Error code. 

OOh: no error 
07h: unknown address failure. 
10h: device address no ACK 
12h: command no ACK 
13h: device data no ACK 
17h: device access deny 
18h: SMBus timeout 
19h: unsupported protocol 
1Ah: SMBus busy 
1Fh: PEC (Packet Error Check) error 
others: Reserved 
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| Name Default | sal 
SMBADR cee SMBus address (7-bits long), bitO ignored. 
SMBADR SMBus address (7-bits long). 


(SMBPIN[3]=1) R/W_ | Data direction bit 
0: Write 
1: Read 


Offset | Name. 





OxA4 SMBRSA 7-0 R/W | SMBus slave address (7-bits long), bitO ignores. 0x00 OxFF 


Smbus block count. 0x00 OxFF 
If “Ox00”, it means 32-byte length in a block transfer. 
Bit7~Bit5 are ignored 


| Default | 





SMBDATO cee | Alarm data (low byte) 
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Offset | Name | Bi Default | Ban 
SMBDAT1 CIEE | Alarm data (high byte) 
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SMBus Programming Sample 
In this section gives some programming sample to control SMBus module. Please note, 
ENE does not guarantee these codes in every field application. The following table describes 
scenario of SMBus filed application. 


Reading status of a battery (address 0x0A) 


| ramn 15 


SMBADR (OxFF9A) = Ox0A ; battery address 
SMBCMD (OxFF9B) = 0x12 


SMBPTCL (OxFF98) = 0x07 

Wait SMBSTS (OxFF99[7])=1b ; command complete 
Check if SMBSTS[4:0] = O000b si; no error 

Read SMBDAT (OxFF9C) ‘ the current status 
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4.18 8051 Microprocessor 
4.18.1 8051 Microprocessor Function Description 
The Microprocessor inside KBC is an industrial compatible i8051. The 8051 is featured 
with 128bytes Special Function Register (SFR), Serial port, 2 16-bit Timers and 3 I/O ports with 
interrupt capability. The 8051 operates based on external crystal and runs at 8MHz by default. The 


following figure gives an illustration of the 8051 architecture. 


KBC 


Control External RAM 


serial Port 
8051 
Microprocessor 


Timers 


1/O Port | External Code 
PQO/P1/P2/P3 
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8051 Instruction 
The instruction of 8051 microprocessor is fully compatible with industrial i8051. The 
instruction sets are as following table. The OpCode is in Hexadecimal and (b) means Binary. B 


stands for byte number of instruction. C stands for number of cycle needed. 


Moments | Opto [8 | C|  Mnomone | _OpCode |B | 
AC 
poo a@r | 26 | 1)? (se Agen —+| os 2| 2 
women [a7 fv izise ae [es fs fz 
ADD A, Ro 2 |SUBB A,@R, 

poo AR | 208 1 fa fe aR, Pee 
poo am +i| 2a [17 (sue an | 99 [+2 
pooar +(| 2c [1/7 (swear | 98 [+ |? 
poor +i| © [1]? (sean | 90 [+2 
poocawes +f 3s jaj7fSSC~idSCSC~d:S‘dCS 
pooca@r ——+«| 26 | 1]? [lesceeneopeaion | —*i| | 
pec —S«dY St] a fom Aree «dS «fe | 
pec «tr |s[?foma@n | #6 _[+|2 
pve «dt ees fa fom aen | «7 ‘ea 
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(wemonie [Ontos [@ [6] hemonie | opcode [| © 
Ncem | oe |t[7jomam +| #8 [+2 
a 


INC Ro 2 |ORL A, Rs 
INC R, 2 |ORL A, Re 


a 
a TC 
A 
Loviea eve operation | || —iaa movement | | | 
ru A@R | 66 [1]? Mov Roa +f as—*i2 | 2 
pLAR «sets |? ov Rowen «f+ | 2 
PAR —*«f 68s]? ov Rowen «Y= =«de | 
PAR «fess |? Ov Rowen «YS «dpe | 
PAR +i eos]? pov Aan «dfs (2 | 2 
[SCdSSCSCSC—CSCdSCiO Cd? 
ES 
pucme +f eo jaja povam +| ee |+|2 
INC weve —~+| sofa]? povma +i rs‘ | 2 
A A nS 
[re [3 
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(wemonie [Ontos [@ [6] whemonie | opcode [@| © 


S79 ¢ [03+ [2 nov ean ee [ef 
ee SxS 


Data Movement MOVC A, @A+t+PC 





MOV A, #data 2 |MOVC A, @A+DPTR 


Nov owea.nina | 78 | 3 [2 Now A@orm | eo [1 =e 
Mov @Rwwe | 76 (2]7MoKa@R | ©? | + [>s 
Mov Rutae «782 |? pop owen SS*Y =i *d | 
Mov aea@e | 86 |2japH am +| cs _|+|2 
Mov dea «tes —ia a ho AR «Se —*d sf 
Mov dea —~«| eo fa] a co A@m +f oe +] 2 
Prosram Branching ||| oct ouive «Yip | 
pau assesstt | weiooot [2/3 fanz Remwe | oe [2] 2 
fume eaaessrs | _epocot_| 2] 2 [OZ Rireae | os +2] 2 
CINE Adres reuve | 85 |]? [nz Riwmwe | oa [2] 2 
CNE@Rdea eave | 86/9)? [NZ Rwewe | oc 2] 2 
CNE@R. tea roawe | 87 | 3]? [NZ Ruwawe | 00-2] 2 
CINE R.testaroae | 89 | 9/2 [oz Riwewe | oF [2] 2 
CINE R,testarcaie | 8C_| 3]? |z wow —*(| eo] 2 
Se 
CINE Riteotaoae | Se [3]? fume ——~—S«dY =o | 2 
sme SSCS 


CJNE_ R;, #data, relative | BF |3 | 2 |SJMP 
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——menone [encore [se [tenons ences [8 Le 
[2 fifapSSsC—CSS—<“C~S~é~r 








[2 [Sonciaincton aoe 
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Interrupt Controller 
In order to support more application, the 8051 in KBC extends interrupt channel to 
24 for internal peripherals, that is, |/O port PO, P1 and P3 are with interrupt capability. The interrupt 
priority for each channel is fixed and no nested interrupt is supported. Here is the table to summarize 


the implementation of the interrupt controller. 


it Source | vector aaaress [ _———~—Appicions—=SSSSSS*d:Crty— 
Fo 
rors | ons [urcuOOaFRWacesssnaimemst “GP 
rors | owes [KOC 
rors | ooo [me SOSC~—“‘“tsSCSSC~<~—rSCi 
ror | oor [eo a SdYS—O 





Copyright©2008, ENE Technology Inc. 159 


CNie 


ENE TECHNOLOGY INC. KB926D Keyboard Controller Datasheet 








Interrupt Enable/Flag Table 





Interrupt Enable 






Pending Flag 





address address 






a 
FE9Dh FEQEh 

ae [ea 
erg pe wm 
rom eo ei) rm fe 
A 
prom] ew [3 ~| wom [we 
rem [so fs | room | me 
row [re [3s | room [ 
ae ee 
ann ree [eT 
es ee 
[rm fs [+ | - | - | - 
(em fe [+ | - | - | 


behavior Interrupt Behavior => (Interrupt Occurs) 





















WOlLowl w]leuwl w]witnhr]| 


(1) IE bit = 1, interrupt asserts when trigger event occurs 

(2) IE bit = 1, interrupt asserts when trigger event occurs 
but if PF not clear, interrupt will continue asserting 

(3) IE = 1, interrupt asserts when trigger event occurs 
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or IE bit is from low to high(0 -> 1) when Pending Flag(PF) is = 1 
(4) No matter IE bit = 1 or 0, interrupt asserts when trigger event occurs 


Pending Flag(PF) => 

6. When trigger event occurs, PF will be set to 1. 
PF cleared to 0 by WC1/WCO 

(2) IE bit = 1, when event occurs, PF will be set to 1. 
PF is cleared to 0 by WC1/WCO 


Interrupt Enable = (IE) 
Pending Flag = (PF) 
WC1 = Write 1 clear 
WCO = Write 1 clear 
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8051 Special Function Register (SFR) 

The Special Function Registers are located in the internal RAM of 8051 
microprocessor. The internal address are from Ox80 to OxFF, sized with 128 bytes. All the SFRs are 
compatible with the standard ones. Just few SFRs are redesigned with new features for flexible 
application. The following table gives a brief summary. For more detail, please refer to the section of 


register description. 


rcon [woo | mo | ui | mo | mm || 
a 
a 





1. The [elt parts are changed from standard features and the ones are the new design for special features. And 
all the others are the standard features of conventional 8051. 


2. The registers listed in the column with yxmark are all bit addressable. 
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8051 Microprocessor Register Description 
The SFR registers are located at internal RAM Ox80 ~ OxFF. 
PO Interrupt Enable Register 


PO interrupt enable. 

BitO~bit7 stand for corresponding PO[0]~PO[7]. 
0: Disable 

1: Enable 


Stack Pointer 
Address Jame Bit Type Description | Default | 


| Data Pol Pointer Low = 


Data Pointer High 7 


saree | 


efaul 
Pam Mer [re [ne [ewe 
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Processor Control Register 2 


rAssrss | Name | en | Type | ———eserpion—=S*S*~*~*~dtCt 


cane Reserved but this bit should be “O”. 


TimerO/Timer1 test mode enable. 
0: Disable 
1: Enable 


R/W Reserved 


R/W KBC modules write control. 
Once this bit set, 8051 could issue write access to external 
modules. 
0: Disable 
1: Enable 


R/WCO | Same interrupt source pending flag. 
If the 8051 is handling some interrupt event, at the same time, 
the same source asserting the interrupt again, this flag will be 
set. If this flag set, the 8051 will re-enter ISR again once 
executing IRET. Writing “O” to clear this flag. 


R/W Not fetching instruction while in idle loop. 
0: Disable 
1: Enable 


Processor Control Register 


Sa a ia 














5 a vector offset address1 
0: Interrupt vector address offset adding 0x0 
1: Interrupt vector address offset adding 0x8000 
4 Interrupt vector offset address2 
0: Interrupt vector address offset adding 0x0 
1: Interrupt vector address offset adding 0x4000 
Please note, if PCON[5]=1 and PCON[4]=1 then the result of 
interrupt vector address will be added 0xCOO0. 
3 General purpose flag 1 
0: no event 
1: event occurs 
2 General purpose flag 2 
0: no event 
1: event occurs 
1 Stop mode enable. 
All clock stop except the external 32.768K OSC and PCICLK. 
1: Enable (write “O” no work) 
Idle mode enable. 
The clock of 8051 stops. 
1: Enable (write “O” no work) 
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Timer/Counter Control Register 


ass [vane [x [type | teton | a 





0x88 TCON R/W1C | TF1, Timer1 overflow flag 
0: no event 
1: event occurs 
TR1, Timer1 start control. 
0: stop to count 
1: start to count 
TFO, TimerO overflow flag 
0: no event 
1: event occurs 
TRO, TimerO start control. 
0: stop to count 
1: start to count 
IE1, External interrupt 1 flag 
0: no event 
1: event occurs 
IT1, External interrupt 1 trigger selection 
0: low level trigger 
1: falling edge trigger 
IEO, External interrupt 0 flag 
0: no event 
1: event occurs 
ITO, External interrupt 0 trigger selection 
0: low level trigger 
1: falling edge trigger 
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Timer Mode Register 


} lame 
TMOD 7 GATE, this bit is the gate control of TR1 and INT‘ 
0: Disable 


1: Enable 


“ 
R/W CT1, Timer’ timer/counter selection 
0: Timer 
R/W 


1: Counter 


TM1, Timer1 mode selection 
0: 13-bit timer 

1: 16-bit timer 

2: 8-bit auto reload timer 

3: Timer 1 stops. 


GATEO, this bit is the gate control of TRO and INTO 


0: Disable 
1: Enable 


5-4 


CTO, TimerO timer/counter selection 
0: Timer 

1: Counter 

TMO, TimerO mode selection 

0: 13-bit timer 

1: 16-bit timer 

2: 8-bit auto reload timer 

3: TLO and. THO are two 8-bit timers. 


Timer 0 Low Byte 


ddress Name it Type Description Default 
poe ere ee Ae eee Rabe | Seep eae: pment oo lems, 


Timer 0 High Byte 


dares. it Type Description Default 
ae oe | | | | 


Timer 1 High Byte 
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Port1 Interrupt Enable Register 


-— 


0x90 P1lE 7-0 R/W Port 1 interrupt enable. 
BitO~Bit7 stand for P1[0]~P1[7] respectively 
0: Disable 
1: Enable 


Reserved 
| ue ee eee tae 


Serial Port Control Register 


0x98 SCON 7-6 R/W SM1,SMO, serial port mode 
00: 8-bit shift register, E51RX will be shift clock of E51CLK. 
01: 8-bit serial port (variable) 
10: 9-bit serial port (variable) 
11: 9-bit serial port (variable) 


4 R/W REN, serial port receive function enable. 
0: Disable 
1: Enable 


TB8, The 9" bit of transmit data in mode2 and mode3. 
RB8, The 9" bit of receive data 


1 R/woc | TI, TX interrupt flag 
0: no event 
1: event occurs 
R/woc | RI, RX interrupt flag 
0: no event 
1: event occurs 


Serial Port Data Buffer Register 


Serial Port Control Register 2 


SCON2 High byte of 16-bit counter for baud rate 


Serial Port Control Register 3 


aoe ee Ey 


Port 2 Register 


Name | it | ype escriptiol efault 
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Interrupt Enable Register 


Interrupt Enable — 


| Adaress | Name 


ass [nuns [x [Tope [eto a 


KB926D Keyboard Controller Datasheet 


EA, all interrupts enable. 
0: Disable 
1: Enable 


Reserved 


ES, serial port interrupt enable 
0: Disable 
1: Enable 


ET1, timer1 overflow interrupt enable 
0: Disable 
1: Enable 


EX1, external interrupt 1 enable. 
0: Disable 
1: Enable 


ETO, timerO overflow interrupt enable 
0: Disable 
1: Enable 


EXO, external interrupt 0 enable. 
0: Disable 
1: Enable 


Port 3 interrupt enable. 


BitO~Bit7 stand for P3[0]~P3[7] respectively 
0: Disable 





P3IE 7.0 | RW 
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Interrupt Priority dete 


| Name | = e | 








Serial port interrupt priority 
0: Low 
1: High 
3 R/W Timer’ interrupt priority 
0: Low 
1: High 
R/W External interrupt 1 priority 
0: Low 
1: High 


1 R/W Timer O interrupt priority 
0: Low 
1: High 


R/W External interrupt 0 priority 
0: Low 
1: High 


[ai 
FO, for user general purpose. 


PortO Interrupt Flag Register 


POIF Port 0 interrupt flag. 


Accumulator, ACC ACC 


aco [ro | RW [Reamer 
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Port1 Interrupt Flag Register 


P11F Port 1 interrupt flag. 





B Register 






Port3 Interrupt Flag Register 
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6. Electrical Characteristics 


5.1 Absolute Maximum Rating 


Power Source Voltage All voltages are referred to GND. -0.3 ~ 3.6 PV 


ESD Tolerance Czap = 100pF 
Rzap = 1.5KQ 
5.2 DC Electrical Characteristics 


Parameter | Symbot | in| Typ | Max Yunié| Condition 
[rottowvotase | ve | 09 | ——pveool| v | vomacaey 
putin votage | vn | voco7 | a [veer fy | voxac-aev 
inp High votase5v Tern) | vw | voco7 [ap 8B |v | voxacaey 
—outputtowvorage | va | al Oe Le vi 
ouput tionvotage | von fuze pv | 
puttow Tresnos | Up a Law | |v i| 
rpsttign Trestod fen Pe} te | pv | 





times we | foe | [vp 
[putteakage corn fw || + | +f #| Nova 
[isto tearagocurent [oie | | + | | #a| Nop 
Fre Caractere [| cw | | os | frp 
TE outouecspactence [con | | ss | [orf 
[Bisrestonaicapactance | coo | | 55 | [or| 
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5.3 A/D Characteristics 
Parameter 
th ip ten 
|Resolution = 
—Z-#£ | —- | 1 a 
eat le a A i: ns eae 
ee 


A/D Input Voltage Range 0.9V cca 


A/D Input Resistance 


A/D Input Capacitance 


ND Clock Frequency a 


Voltage Conversion Time 
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5.4 Recommend Operation Condition 


ee 


| Ground Voltage | Ground Voltage | 08 3 


= Analog Reference Voltage = 0 — 6 
(for A/D and D/A) 


5.5 Operating Current 


u = 


Typical current 
consumption in operating 
state under Windows 
environment. All clock 
domains are running, and 
no keyboard/mouse 
activities. 


5.6 Package Thermal Information 
Thermal resistance (degrees C/W). Thetay, values for KB926D. 


ee Thetay, @ 0 mis Thetay, @ 1 mis Thetay, @ 2 mis 
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5.7 AC Electrical Characteristics 
5.7.1 SPI Flash Timing 


























| tSCLK (duty cycle 50/50) > 
= ( ( ae | 
SPICLK 4 ‘cL> > 
oe | r tCLH 
most. “ = NC 


























>| Se < (CHsH = tSBBL 
— ~~ fF 7 
spicsé /| \ ; 





PSPICiK period sca [isa ff 
|SPICLK High Period | tCLH | 4 ins | BSCLK = 15.2ns, | 
|SPICLKLowPeriod | tL sf ins | BSCLK = 15.2ns, 
'MOSISetup Time | wag yy _gprsce=e7 [ow 


MOSI Hold Time aon [- sakes? | - Pm | 
-SPICS# Active Setup Time | SLCHI) ELK [| 15*tSCLK™ | - [| ns | 
-SPICS# Not Active Hold Time | tcHsH | 05*tScLK-5| 05*tSCLK™ | - [ns | 
-SPICS# Deselect Time | | 4SHSL|2"SCLK [| ns | 
PMISO SetupTime_ | wsu | o- | SO = | 
[MISO Hod Ting Wy Ql WH | eowcees [== 


Tolerance +/- 3% (need to count in the DPLL tolerance) 





2. / For characteristic,only 
3. _ Not fully tested, depending on different application circuit, 


4. All pin loading is based on 12pf simulation 
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6. Package Information 


6.1 LQFP 128-Pin Outline Diagram 


6.1.1 Top View 





+i 


CORNER 


PIN 1 


(2-[0.2]H]T-u]zZ| 


4% 


175 
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6.1.2 Side View 


J ETAIL F 
a a, 


\ 
' DD Leh A Reel Reed Meee FRc Meeeeel F Reeemeel W Meceemeelil Reece F Meera H Reeemmel F Meemmel f Rcemmmesl Mme hee O Meceerel MB Meeeeclil Remmmel W Meee FRc F Mememmel Reece F Meemeel © Reemmel f Meemmemclll Memereel M Meee eee F Mecemeel 1 Recon! ' a] 
I | Vl 
iy | 
I " iF } M Fi 
iy il i i i i al i i ii i al ii i i ig il ii i i i il ii il i i i ii al i “oe i —_— F 


” " 
I i 


om 


See 
[y C4} 0.08] 7 
°/2 
—_ 128% b 
<<?|— 


SoA TING 
PLANE 124X) e 
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6.1.3 Lead View 


[0.254 


GAGE PLANE 
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6.1.4 LQFP Outline Dimensions 


Se 
ca [| [| |e | [acl 
ar [os [| ow | | ows | os | 07 
[sss [ie [ws [| er | 
ef om | ore [om | om | ow [| 
foe ff ow | me | ow || 
pe foe |] oe | ls | oe | 
af oe fC] owe | | | 


a ce > NB ain 
ee ee eee 


eee eee eX, Vee 
a Te 


mm 
Footprint [nm SSC SSS 
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6.2 LFBGA 128-Pin Outline Diagram 
6.2.1 Top View 
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6.2.2 Side View 
IAN 
77a) 
(A3) 
; s * 
(A2) 
rv | = | } 
<7 PT I SE AIT 
Z) fs 
DETAIL K ‘PLANE. 


SCALE 40/1 


(ROTATE 90°) 
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6.2.3 Bottom View 
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6.2.4 LFBGA Outline Dimensions 
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6.3 Part Number Description 


Part Number Package Size Lead Free Process 
KB926QF D2 14mm * 14mm 128 pins LQFP 


KB926QF D3 14mm * 14mm 128 pins LQFP 


KB926BF D3 7mm * 7mm 128 balls LFBGA Lead Free 
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